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EXECUTIVE SUMMARY 

Groundwater sampling for the first quarter, 2000 included 83 locations. Of these, 14 wells were 
completely dry and a hrther 10 wells yielded only enough water to collect a partial analytical suite. 

TIER I REPORTABLE RESULTS 

There were two reportable analytical results above the Tier I Action Level in the first quarter of 
2000. Plume Extent wells 22896 and 23296 had results indicating that trichloroethene was above the 
Tier I Action Level. Trichloroethene in well 22896 is within its normal range. In 23296 
concentration has increased to the highest values recorded. 

TIER II REPORTABLE RESULTS 

Boundary Wells: Six Boundary wells were visited and sampled during the first quarter of 2000, 
none were dry. There was one reportable result for nickel in Boundary well 41 59 1. 

Boundary well 41591 had a reportable nickel result that was above the Tier I1 Action Level, the 
Background M2SD and its Historic M2SD. The current result continues the trend of increased nickel 
concentration documented in the third and fourth quarters of 1999. 

Decontamination & Decommissioning Wells: Seven Decontamination and Decommissioning 
(D&D) wells were visited in the first quarter, 2000. None of these wells was dry. No reportable 
results were encountered in the D&D wells sampled. Five of the seven sampled D&D wells 
contained at least one analyte that exceeded Tier I1 Action Levels. 

Decontamination and Decommissioning well 10498 had non-reportable results for methylene 
chloride, tetrachloroethene, uranium-233/234 and uranium-23 8. The tetrachloroethene was also 
above the Tier I Action Level. ). The uranium-233/234 and uranium-238 results are well below the 
Background M2SD. The methylene chloride result in well 10498 while much higher than previously 
recorded is from an analysis that contained blank contamination. The tetrachloroethene result has 
also risen greatly since the previous sampling event. This report constitutes notification of the 
appropriate authorities of the high amounts of methylene chloride and tetrachloroethene in well 
10498. Well 10498 will continue to be monitored on a semi-annual basis. 

Decontamination and Decommissioning well 10598 had non-reportable quantities of barium and 
cadmium that were above the Tier I1 Action Levels and also above the Background M2SD. As with 
the VOCs discussed in well 10498 these two metals have increased greatly over previous sampling 
events. This report constitutes notification of the appropriate authorities of the high amounts of 
barium and cadmium in well 10598. Well 10598 will continue to be monitored on a semi-annual 
basis. 

' 

Drainage Wells: Four drainage wells were visited during the first quarter of 2000. None were dry. 
There was one reportable result for nickel in well 6486. Each well did have results greater than a Tier 
I1 Action Level. 

Drainage well 6486 had a reportable occurrence of nickel. The concentration was above the Tier I1 
Action Level and the Background M2SD. A series of monthly samples will be started immediately. 
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Performance Monitoring Wells: Seventeen Performance monitoring locations were visited in the 
first quarter, five of these were dry. Of the remaining 12 locations 1 1 had analytes with 
concentrations that exceeded Tier I1 Action Levels. There were no reportable results for Performance 
Monitoring locations in the first quarter. 

Performance Monitoring well 07391 had non-reportable results for 1 , 1 , 1 -trichloroethane, 
chloroform, methylene chloride, tetrachloroethene, trichloroethene, nitratehitrite, uranium-233/234, 
uranium-235 and uranium-238. The results for 1 , 1 , 1 -trichloroethane, chloroform, nitratehitrite, 
uranium-233/234 and uranium-235 were above the Tier I1 Action Levels. The results for methylene 
chloride, tetrachloroethene, trichloroethene and uranium-238 were above the Tier I Action Levels. 
The 1 , 1 , 1-trichloroethane, chloroform, tetrachloroethene and trichloroethene values are within their 
normal ranges below their Historic M2SDs. The methylene chloride and nitratehitrite are above 
their Historic M2SDs. The uranium-233/234 is below the Background M2SD, while uranium-235 
and uranium-238 are above their Background M2SDs. The methylene chloride values are the highest 
recorded but must be considered in light of blank contamination in the sample analysis. The 
nitratehitrite, uranium-235 and uranium-23 8 are also the highest recorded and are the continuation 
of trends established within the last two and a half years. Routine semi-annual monitoring will 
continue at well 07391. 

Performance Monitoring well 10992 contained non-reportable quantities of selenium, nitratehitrite, 
uranium-233/234 and uranium-238 that were above their respective Tier I1 Action Levels. By 
inspection the selenium trend plot is within its normal range and is decreasing. Again by inspection 
the nitratehitrite trend plot appears to be within its normal range but is increasing. The uranium 
isotopes are below their respective Background M2SDs. Routine monitoring of well 10992 will 
continue. 

Performance Monitoring well 15699 contained 1 , 1 -dichloroethene, cis- 1 ,2-dichloroethene, 
methylene chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 in 
amounts that were above their Tier I1 Action Levels and are not reportable. The tetrachloroethene 
and trichloroethene are also present in quantities high enough to be above their Tier I Action Levels. 
The uranium isotope results were below their Background M2SDs. By inspection the 
1 , 1 -dichloroethene, cis- lY2-dichloroethene and trichloroethene concentrations are part of decreasing 
trends within their normal ranges. The tetrachloroethene concentration by inspection is staying 
constant. Interpretation of the methylene chloride concentration is again complicated by blank 
contamination at the laboratory. It may be decreasing but all data points for methylene chloride are 
blank contaminated. Well 15699 will be maintained on a quarterly monitoring schedule 

Performance Monitoring well 95 199 had a non-reportable occurrence of trichloroethene that was 
above the Tier I1 Action Level. This is only the second set of results for this well. The previous 
trichloroethene result collected in October of 1999 was 38 pg/L suggesting that trichloroethene in the 
well may be increasing. Well 95 199 will continue to be monitored on a quarterly basis. 

Plume Definition Wells: Eight-Plume Definition wells were visited in the first quarter of 2000. 
None were dry. Seven of the eight sampled wells had at least one result that was above the Tier I1 
Action Level. No results were above the Tier I Action Levels thus there were no reportable analytical 
results associated with Plume Definition wells. 

Plume Definition well 6286 had non-reportable quantities of carbon tetrachloride, selenium, 
uranium-233/234 and uranium-238 that were above their Tier I1 Action Levels. The carbon 
tetrachloride was below its Historic M2SD. The selenium was above both the Background M2SD 

ES-2 

I; 
I 
E 
I 
i 



00-R F-02436 

I 
II 
c 
I 
I 
I 
I 

and Historic M2SD for the well. In the recent past the selenium concentration has been at or above 
the Historic M2SD. The uranium-233/234 and uranium-238 results were below their Background 
M2SDs. A routine schedule of monitoring is being continued at well 6286. 

Plume Degradation Wells: Twelve Plume Degradation wells were visited in the first quarter of 
2000. Four wells were dry. No reportable occurrences were found. For eight compounds over five 
wells the Tier I Action Level was surpassed. 

Plume Degradation well 18 199 at IHSS 1 18.1 showed non-reportable concentrations of carbon 
tetrachloride, chloroform and methylene chloride that were above their Tier I1 Action Levels. The 
carbon tetrachloride and methylene chloride were also high enough to be above their Tier I Action 
Levels. The carbon tetrachloride and chloroform concentrations have increased over the past year of 
sampling. The methylene chloride sample shows a similar increase but was associated with blank 
contamination. Routine quarterly monitoring of this well is continuing. 

Plume Degradation well 18299 contained concentrations of carbon tetrachloride, chloroform, 
methylene chloride and tetrachloroethene that were above their Tier I1 Action Levels but were not 
reportable. The carbon tetrachloride was also above its Tier I Action Level. The carbon tetrachloride 
and chloroform concentrations have increased since sampling began. The tetrachloroethene has also 
increased but not to the extent that carbon tetrachloride and chloroform have. The methylene 
chloride concentration may be increasing but the last two samples were associated with laboratory 
blank contamination. Semi-annual monitoring of 18299 is continuing. 

Plume Degradation well 18499 held carbon tetrachloride, chloroform and methylene chloride in 
amounts that were above the Tier I1 Action Levels but were not reportable. The carbon tetrachloride 
and methylene chloride were also above their Tier I Action Levels. The carbon tetrachloride and 
chloroform have decreased over the three sampling events. The methylene chloride may be 
increasing but the last two sampling events have associated lab contamination. Well 18499 will 
continue on its routine of semi-annual sampling. 

Plume Degradation well 18599 had carbon tetrachloride, chloroform and methylene chloride that 
were above the Tier I1 Action Levels but were not reportable. The carbon tetrachloride and 
methylene chloride were also above their Tier I Action Levels. The carbon tetrachloride and 
chloroform concentrations have increased since sampling began. The methylene chloride is again 
complicated by laboratory contamination in the last two sampling event but may be increasing. 
Routine semi-annual sampling of well 18599 will continue. 

Plume Degradation well 90099 had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above their Tier I1 Action Levels. The 
trichloroethene was also above its Tier I Action Level. The carbon tetrachloride, tetrachloroethene 
and trichloroethene concentrations have declined. The methylene chloride may have increased but 
both results have associated laboratory contamination. Quarterly monitoring of 90099 will continue. 

Plume Degradation well 90399 had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above their Tier I1 Action Levels. The 
carbon tetrachloride, tetrachloroethene and trichloroethene concentrations have increased. The 
methylene chloride may also have increased but both results have associated laboratory 
contamination. Quarterly monitoring of 90099 will continue. 

I 
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Plume Extent Wells: Twenty-one Plume Extent wells were visited in the first quarter, three of these 
were dry. Of the 18 Plume Extent wells sampled 13 wells had analytes that exceeded Tier I1 Action 
Levels. From these 13 wells, two wells had a total of 10 reportable analytical results. 

Plume Extent well 22896 contained reportable amounts of methylene chloride, tetrachloroethene, 
trichloroethene, nickel and nitratehitrite. The results for these analytes were above Tier I1 Action 
Levels. The tetrachloroethene and trichloroethene are within their normal ranges so no further action 
is anticipated. The methylene chloride result is high but is associated with laboratory contamination 
so again not W h e r  action is planned. The nickel result is also high but similar high results have 
occurred in the past and monthly sampling suites have already been completed for metals so no 
additional sampling is planned. Finally no additional sampling is planned for nitratehitrite because 
despite the limited number of samples the current result appears to be within its normal range. 
Routine sampling of well 22896 is being continued. 

Plume Extent well 23296 contained reportable amounts of carbon tetrachloride, cis- 1,2- 
dichloroethene, methylene chloride, tetrachloroethene and trichloroethene. Non-reportable uranium- 
233/234 and uranium-238 were also present. Results for all these analytes were above Tier I1 Action 
Levels and trichloroethene was also above the Tier I Level. A February carbon tetrachloride result 
was the highest recorded so far while an April result declined significantly. The value for cis-1,2- 
dichloroethene decreased for three monthly samples from the maximum recorded in October 1999. 
The latest two cis-l,2-dichloroethene results are below the Tier I1 Action Level. All three methylene 
chloride results were above the Tier I1 Level. A March methylene chloride result was the highest 
recorded while an April result declined significantly. Methylene chloride sampling events have all 
been associated with contamination at the laboratory. The tetrachloroethene sample for February 
sample was the highest ever recorded. March and April samples were lower but still above the 
normal range for well 23296. The trichloroethene results were also high in February (highest ever) 
and March while the April result was within the normal range. Monthly sampling for these VOCs at 
well 23296 has concluded so only routine quarterly sampling of this well for VOCs will be required. 
The uranium-233/234 and uranium-238 results (only one sampling event) were below their 
Background M2SDs so no further action on their part is required. 

RCRA Monitoring Wells: Eight RCRA monitoring wells were visited in the first quarter of 2000. 
Two wells were dry. Of the six sampled wells, one well exhibited two reportable results. 

Upgradient RCRA Monitoring well 70193 had a non-reportable result for nitratelnitrite. This result 
was considerably higher than the Tier I1 Action Level and is also considerably higher than previous 
samples collected at the well. No further action is required for upgradient RCRA wells so routine 
monitoring at 70 193 will continue. 

Downgradient RCRA Monitoring well B206989 had reportable lithium and selenium. It also had 
non-reportable results for nitratehitrite, uranium-233/234, uranium-235 and uranium-238. Results 
for all the analytes were above Tier 11 Action Levels. The current lithium and selenium results were 
reportable because they are part of increasing trends. The nitratehitrite results were above the 
Background MZSD but below the Historic MZSD for the well, The uranium-233/234, uranium-235 
and uranium-238 concentrations are below the Background M2SDs. Well B206989 will be 
monitored routinely until the results from the monthly metals monitoring over the summer of 2000 
can be evaluated in the Second Quarter Report. 
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Acronym List 

ALF 
Background M2SD 

CDPHE 
CLP 
CRDL 
D&D 
DER 
DOE 
EPA 
Historic M2SD 
MSS 
IMP 

P 
I 
I 

K-H 
MCL 

mg/l 
PARCC 
PCB 
pCi/l 

Pg/l 

PQL 
QL 
RCRA 
RFCA 
WETS 
RMRS 
RPD 

SWD 
TRPH 
TDS 
Tier I 
Tier I1 
TPU 
TSS 
voc 

Action Level Framework 
Background mean plus 2 standard deviations (calculated on a site wide 
basis) 
Colorado Department of Public Health and Environment 
Contract Laboratory Program 
Contract Required Detection Limit 
Decontamination and Decommissioning 
Duplicate Error Ratio (calculated for real/duplicate radionuclide analyses) 
United States Department of Energy 
United States Environmental Protection Agency 
Historic mean plus 2 standard deviations (calculated on a per well basis) 
Individual Hazardous Substance Site 
Integrated Monitoring Plan 
Kaiser-Hill, LLC 
Maximum Contaminant Level 
microgram per liter 
milligram per liter 
Precision, Accuracy, Representativeness, Comparability and Completeness 
Polychlorinated Biphenyl 
picocurie per liter 
Practical Quantitation Limit 
Quantitation Limit 
Resource Conservation and Recovery Act 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
Rocky Mountain Remediation Services, LLC 
Relative Percent Difference (calculated for non-radionuclide real/duplicate 
analyses) 
Soil Water Database 
Total Recoverable Petroleum Hydrocarbon 
Total Dissolved Solids 
Analyte specific action level originally defined by RFCA, updated by IMP 
lo-' of Tier I 
Total Propagated Error 
Total Suspended Solids 
Volatile Organic Compound 
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1 .O INTRODUCTION 
..' 

This report is required by Section 3.4.B of Attachment 5 of the Rocky Flats Cleanup Agreement 
(RFCA) (EPA, CDPHE, and DOE, 1996) and described in the Integrated Monitoring Plan (IMP) 
(DOE, 1999). 

The DOEK-WRMRS team has completed evaluation of first quarter (January-February-March) 
2000 groundwater analytical data using groundwater action level criteria as described in RFCA 
Attachment 5 (Kaiser-Hill, 2000). The sampling for the first quarter of 2000 reflects the approval of 
the monitoring well list (CDPHE, Nov. 1996 and EPA, Nov. 1996) and the establishment of semi- 
annual sampling frequencies. Therefore, only a portion of the RFCA monitoring wells are sampled 
and reported each quarter. The remainder will be sampled in the following quarter as site conditions 
allow. RFCA groundwater monitoring locations and five sump/drain locations (see below) are 
included in this report. The locations sampled during the first quarter, 2000 are listed in Table 3-1. 
The locations of the sampled sites are shown in Figure 1. 

Results from newly installed well locations included in this report are Plume Degradation wells 
90099,90199,90299 and 90399 associated with the Ryan's Pit Plume and Performance Monitoring 
wells 95099, 95 199 and 95299 associated with the East Trenches Treatment System. Data gathered 
from these wells will be recorded in this series of Quarterly Groundwater Reports, as they become 
available. 

Ryan's Pit Plume 
Plume Degradation Wells 
90099 
90 199 
90299 
90399 

East Trenches Treatment System 
Performance Monitoring Wells 
95099 
95 199 
95299 

In addition to monitoring wells cited in this report five other locations are included: 891COLGAL, 
891COLWEL, SW13494, SW099 and SW100. The 891 locations are pump equipped wells that 
collect water from the French Drain on the Building 881 hillside. Location SW13494 is a sump for 
the footing drain system of the 88 1 Building; it also is located on the 88 1 hillside. SW099 and 
SWlOO are outfalls for the groundwater collection system around the present sanitary landfill. 
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2.0 METHODS 

The Groundwater Monitoring program attempted to collect and have analyzed 522 samples in the 
first quarter of 2000 under the Integrated Monitoring Plan (IMP) (DOE, 1999). Principally because 
of dry wells and wells with insufficient water only 415 requests for analysis were actually sent out. 
There were 63 uncollected samples related to dry wells and 36 related to insufficient water. Analyses 
for three sulfate and three fluoride samples were not performed due to a clerical error in labeling the 
collection bottle. 

By the beginning of August 2000 approximately 100% (7763 records) of the first quarter 2000 data 
were available electronically from the Soil and Water Database (SWD). In general it was not 
necessary to manually compile data from the laboratory report packages except in the case of 
Cesiuml3, (three records) and Dissolved Gasses (1 8 records). Results for all analyses that were sent 
out have been returned. 

The analytical results were uploaded from SWD into a local MS Access database maintained by the 
groundwater group. Data were examined for presence/absence and consistency. Duplications and 
mismatches were excluded. Field and laboratory QC data were identified for use in the data quality 
assessment section (Sec. 7.0) using a Rocky Mountain Remediation Services (RMRS) Procedure: 
Evaluation of Data for Usability in Final Reports (RMRS, 1998). 

Results for all detected analytes (results without a “U” qualifier) were compared with Tier I and Tier 
I1 Action Level Framework (ALF) criteria. Results exceeding Tier I or Tier I1 action levels were 
further compared with the site-wide Background Mean plus Two Standard Deviations (M2SD) value 
and well-specific Historic Mean plus Two Standard Deviations (M2SD) value. The three ratios 
calculated as a result of these comparisons are used to identify IMP reportable results as described 
below. Volatile Organic Compounds are assumed to have zero background concentration. The 
Historic M2SD is only calculated for wells with 5 or more sampling events collected during the years 
1991 to 1995. 

Table 3-2 represents a screen for any results that exceed the Tier I1 Action Levels. Table 3-2 is used 
to evaluate the reportable results via the Tier 11, Background and Historic Ratios as described above 
and to help select analytes and wells which are of interest for site cleanup but which may not be 
reportable under IMP criteria. 

Background values were taken from the Background Geochemical Characterization Report (DOE, 
1993) with the exception of americium-241, plutonium-239/240, uranium-233/234, uranium-235, 
and uranium-238. Background values for these radionuclides were taken from the Draft Background 
Comparison for Radionuclides in Groundwater Report (DOE, 1997). Data were extracted directly 
from the SWD and/or the local groundwater database to calculate the historical M2SD for locations 
with analytes exceeding Tier I1 ALF criteria and to produce trend plots. 

The groundwater monitoring network, as defined in the IMP (DOE, 1999), has eight categories of 
monitoring wells. The decision rule sequence presented in the IMP was followed for determining 
Tier I and I1 reportable results. The well types and decision rules are defined below: 

Plume Definition Monitoring Wells: These wells are located within known contaminant plumes 
and are above Tier 11 action levels, but are below the Tier I action levels established in the ALF. A 
reportable result occurs when a measured concentration exceeds a Tier I action level and the 
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background value and the M2SD of the historical concentration in the well. The required action is to 
reclassify as a Tier I reportable result well and evaluate possible impacts to surface water. 

Plume Extent Monitoring Wells: These wells are located at the edges of known groundwater 
contaminant plumes, along pathways to surface water. These wells monitor for an increase in 
concentrations that may result in future impacts to surface water. A reportable result occurs if a 
measured concentration exceeds a Tier II action level and the background value. When there are no 
previous historical reportable results, or when a value exceeds the M2SD of the historical 
concentration in the well when there have been historical reportable results of Tier I1 action levels, 
the required action is to initiate monthly sampling. If action levels are exceeded for three consecutive 
months, by the above criteria, then appropriate parties are notified and the possible impacts to 
surface water are evaluated. 

Drainage Monitoring Wells: These wells are located in stream drainages, downgradient of 
contaminant plumes. They have the same programmatic requirements as PE wells under the IMP. A 
reportable result occurs if a measured concentration exceeds a Tier I1 action level and the 
background value. When there are no historical reportable results, or a value exceeds the M2SD of 
the historical concentration in the well when there have been historical reportable results of Tier I1 
action levels, the required action is to initiate monthly sampling. If action levels are exceeded for 
three consecutive months, by the above criteria, then appropriate parties are notified and the possible 
impacts to surface water are evaluated. 

Boundary Monitoring Wells: These wells monitor ground water leaving the eastern Site boundary 
through the stream drainage channels. A reportable result occurs if a measured concentration exceeds 
a Tier I1 action level and the background value. When there are no historical reportable results, or a 
value exceeds the M2SD of the historical concentration in the well when there have been historical 
reportable results of Tier I1 action levels, the required action is to initiate monthly sampling. If action 
levels are exceeded for three consecutive months, by the above criteria, then appropriate parties are 
notified and the possible impacts to surface water are evaluated. 

D&D Monitoring Wells: These wells monitor for releases to groundwater from decontamination 
and decommissioning (D&D) activities. A reportable result occurs when a measured concentration 
exceeds the M2SD of the established historical baseline concentration downgradient of the 
building(s). The required action is to inform appropriate parties and initiate an evaluation of the 
situation. 

Performance Monitorinp Wells: These wells monitor the effect of a remediation or source removal 
action, as required in the ALF. If an increasing trend in the concentration of a contaminant is noted, 
then the appropriate parties are notified and an evaluation of the situation is initiated. 

RCRA Monitoring Wells: These wells monitor downgradient groundwater contaminant 
concentrations at RCRA units. If the mean concentration of a contaminant in a downgradient well 
exceeds the mean concentration in upgradient wells and concentrations at the well show an upward 
trend with time, a report will be made to appropriate agencies and an investigation will be initiated to 
determine possible causes. This evaluation will be performed in the annual WETS RFCA 
Groundwater Monitoring Report. 

For the purposes of the quarterly reports, analytical results from downgradient RCRA wells will be 
treated in the same manner as Plume Extent wells. A reportable result for a RCRA well occurs if a 
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measured concentration exceeds a Tier I1 action level and the background value. When there are no 
historical reportable results, or a value exceeds the M2SD of the historical concentration in the well 
when there have been historical reportable results of Tier I1 action levels, the required action is to 
initiate monthly sampling. If action levels are exceeded for three consecutive months, by the above 
criteria, then appropriate parties are notified and the possible impacts to surface water are evaluated. 
As noted above a review of the relative concentrations of upgradient and downgradient wells will be 
performed in an annual report. 

Plume Degradation Monitoring Wells: These wells are located either in downgradient areas that 
may be contaminated from a specific source or in associated upgradient areas. Data will be reviewed 
annually to determine if sufficient data have been collected to support remedial decision making. 
Upon collection of sufficient data an evaluation will be performed to establish inputs to the remedial 
conceptual model. 
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Groundwater sampling for the first quarter, 2000 included 83 locations. Of these, 14 wells were 
completely dry and a fbrther 10 wells yielded only enough water to collect a partial analytical suite. 
Table 3-1 summarizes data collection activities for the first quarter of 2000. All sample results for 
the first quarter have been received as of this writing. 

Major findings are presented in Table 3-2 and are summarized in the following discussion. Figure 1 
illustrates the location of major plume boundaries relative to monitoring locations. Locations found 
to have reportable results of Tier I or 11, action-level criteria are noted. Historic trends are shown for 
selected wells with analyte concentrations above Tier I or Tier I1 Action Levels (Figures 2-1 to 2- 
75). Other illustrated trends include organic compounds with concentrations exceeding Tier I1 action 
levels, and for any inorganic analytes with concentrations exceeding Tier I1 action levels and 
background M2SD. The RFCA (EPA, CDPHE, DOE, 1996) requires that this information be 
reported quarterly. 

3.1 TIER I REPORTABLE RESULTS 

There were two reportable analytical results above the Tier I Action Level in the first quarter of 2000 
(Table 3-2). Plume Extent wells 22896 and 23296 had results indicating that trichloroethene was 
above the Tier I Action Level. Because a series of monthly samples was being collected there are 
actually two records for well 23296 that show trichloroethene exceeded the Tier I Level, only the 
higher value is included in Table 3-2. A trend plot for trichloroethene in well 22896 shows that the 
concentration is within its normal range (Figure 2-50). The trichloroethene trend plot for well 23296 
indicates that concentration has increased to the highest values recorded (Figure 2-5 1). 

3.2 TIER I1 REPORTABLE RESULTS 

Boundary Wells: Six Boundary wells were visited and sampled during the first quarter of 2000, 
none were dry. There was one reportable result for nickel in Boundary well 41591. 

Boundary wells 0386,06491,10294, 10394 and 41591 had non-reportable amounts of uranium- 
233/234 and uranium-238 that were above their respective Tier I1 Action Levels. These quantities 
were below the Background M2SD and are therefore not reportable. Wells 0386,06491, 10294 and 
10394 will continue to be monitored in a routine manner. See below for further discussion of well 
41591. 

Boundary well 41591 had a reportable nickel result that was above the Tier I1 Action Level, the 
Background M2SD and its Historic M2SD (Table 3-2 and Figure 2-61). The current result continues 
the trend of increased nickel concentration documented in the third and fourth quarters of 1999. 
Monthly sampling has been completed and discussed in the third and fourth quarter 1999 reports so 
well 41591 will remain on a routine schedule of sampling. 

Decontamination & Decommissioning Wells: Seven Decontamination and Decommissioning 
(D&D) wells were visited in the first quarter, 2000. None of these wells was dry. No reportable 
results were encountered in the D&D wells sampled. Five of the seven sampled D&D wells 
contained at least one analyte that exceeded Tier I1 Action Levels. 
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Decontamination and Decommissioning wells 10098 and 22996 had non-reportable amounts of 
uranium-233/234 and uranium-238 that were above the Tier I1 Action Levels but well below the 
Background M2SDs. These two wells will continue on their routine schedule of monitoring. 

Decontamination and Decommissioning well 10498 had non-reportable results for methylene 
chloride, tetrachloroethene, uranium-233/234 and uranium-238. The tetrachloroethene was also 
above the Tier I Action Level. The uranium-233/234 and uranium-238 results are well below the 
Background M2SD. The methylene chloride result in well 10498 while much higher than previously 
recorded is from an analysis that contained blank contamination (Figure 2-23). The tetrachloroethene 
result has also risen greatly since the previous sampling event (Figure 2-35). Due to the accelerated 
plan for the removal of Building 123 a baseline for either methylene chloride or tetrachloroethene 
has not been established. Comparing the current downgradient- 10498 results with upgradient wells 
10098 and 10198 indicates that for both compounds 10498 results are well above any previous 
sampling event in either 10098 or 10198. (Results for methylene chloride and tetrachloroethene in 
10098 and 10198 are equal to 1 pgL, “U’ non-detections.) This report constitutes notification of the 
appropriate authorities of the high amounts of methylene chloride and tetrachloroethene in well 
10498. Well 10498 will continue to be monitored on a semi-annual basis. 

Decontamination and Decommissioning well 10598 had non-reportable quantities of barium and 
cadmium that were above the Tier I1 Action Levels and also above the Background M2SD. As with 
the VOCs discussed in well 10498 these two metals have increased greatly over previous sampling 
events (Figures 2-55 and 2-56). Again, because of the accelerated removal of Building 123 no 
baselines for barium or cadmium are available. Comparing downgradient well 10598 to upgradient 
wells 10098 and 10199 shows that the current 10598 results for barium and cadmium are well above 
those from the other two wells. This report constitutes notification of the appropriate authorities of 
the high amounts of barium and cadmium in well 10598. Well 10598 will continue to be monitored 
on a semi-annual basis. 

Drainage Wells: Four drainage wells were visited during the first quarter of 2000. None were dry. 
There was one reportable result for nickel in well 6486. Each well did have at least one result greater 
than a Tier I1 Action Level. 

Drainage wells 00997,38591,6486 and 6586 had non-reportable amounts of uranium-233/234 and 
uranium-238 that were above their respective Tier I1 Action Levels. These quantities were below the 
Background M2SD and are therefore not reportable. Wells 00997, 38591 and 6586 will continue to 
be monitored in a routine manner. See below for further discussion of well 6486. 

Drainage well 6486 also had a reportable occurrence of nickel. The concentration was above the Tier 
I1 Action Level and the Background M2SD (there are not enough data points during 1991 to 1995 to 
calculate a Historic M2SD, Figure 2-59). A series of monthly samples at well 6486 has not been 
collected So a set will be started immediately. This will satisfy the decision rule IMP requirements. 
Note that well 6486 has had limited amounts of water in the recent past and may not provide enough 
water for the three month suite. 

Performance Monitoring Wells: Seventeen Performance monitoring locations were visited in the 
first quarter, five of these (wells) were dry. Of the remaining 12 locations 11 had analytes with 
concentrations that exceeded Tier I1 Action Levels. There were no reportable results for Performance 
Monitoring locations in the first quarter. 
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Performance Monitoring locations 00797, 10692 and 89 lCOLGAL had non-reportable amounts of 
uranium-233/234 and uranium-238 that were above the Tier I1 Action Levels. These results were all 

manner. 
below their Background M2SDs and therefore monitoring of the wells will continue in a routine ./ 

Performance Monitoring well 0569 1 exhibited non-reportable results for carbon tetrachloride, 
methylene chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238. The 
uranium isotope results were well below the Background M2SD. The carbon tetrachloride (Figure 2- 
9), tetrachloroethene (Figure 2-33) and trichloroethene (Figure 2-46) were within their normal ranges 
below their Historic M2SDs. Methylene chloride was well above its Historic M2SD but the sample 
analysis is associated with blank contamination at the laboratory (Figure 2-21). Well 05691 will 
continue on its semi-annual schedule of sampling. 

Performance Monitoring well 07391 had non-reportable results for 1,1 ,l-trichloroethane, 
chloroform, methylene chloride, tetrachloroethene, trichloroethene, nitratehitrite, uranium-233/234, 
uranium-235 and uranium-238. The results for 1,1,1 -trichloroethane, chloroform, nitratehitrite, 
uranium-233/234 and uranium-235 were above the Tier I1 Action Levels. The results for methylene 
chloride, tetrachloroethene, trichloroethene and uranium-238 were above the Tier I Action Levels. 
The l,l,l-trichloroethane (Figure 2-1), chloroform (Figure 2- 15), tetrachloroethene (Figure 2-34) 
and trichloroethene (Figure 2-47) values are within their normal ranges below their Historic M2SDs. 
The methylene chloride (Figure 2-22) and nitratehitrite (Figure 2-69) are above their Historic 
M2SDs. The uranium-233/234 is below the Background M2SD, while uranium-235 (Figure 2-74) 
and uranium-238 (Figure 2-75) are above their Background M2SDs. The methylene chloride values 
are the highest recorded but must be considered in light of blank contamination in the sample 
analysis. The nitratehitrite, uranium-235 and uranium-238 are also the highest recorded and are the 
continuation of trends established within the last two and a half years. Routine semi-annual 
monitoring will continue at well 0739 1. 

performance Monitoring well 10992 contained non-reportable quantities of selenium, nitratehitrite, 
uranium-233/234 and uranium-238 that were above their respective Tier I1 Action Levels. By 
inspection the selenium trend plot is within its normal range and is decreasing (Figure 2-64). Again 
by inspection the nitratehitrite trend plot appears to be within its normal range but is increasing 
(Figure 2-70). The uranium isotopes are below their respective Background M2SDs. Routine 
monitoring of well 10992 will continue. 

Performance Monitoring well 1269 1 had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-23 8 that were above their 
Tier I1 Action Levels. The uranium-233/234 and uranium-238 were both below their Background 
M2SDs. The carbon tetrachloride (Figure 2- lo), tetrachloroethene (Figure 2-66) and trichloroethene 
(Figure 2-48) were below their Historic M2SDs and within their normal ranges. The methylene 
chloride (Figure 2-24) result while the highest recorded and part of an apparent increasing trend is 
made less reliable because of blank contamination. Well 12691 remains on its semi-annual sampling 
schedule. 

Performance Monitoring well 15699 contained 1,l -dichloroethene, cis- 1,2-dichloroethene, 
methylene chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 in 
amounts that were above their Tier I1 Action Levels and that are not reportable. The tetra- 
chloroethene and trichloroethene are also present in quantities high enough to be above their Tier I 
Action Levels. The uranium isotope results were below their Background M2SDs. By inspection the 
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1 , 1-dichloroethene (Figure 2-2), cis-lY2-dichloroethene (Figure 2-17) and trichloroethene (Figure 2- 
49) concentrations are part of decreasing trends within their normal ranges. The tetrachloroethene 
concentration by inspection is staying constant (Figure 2-37). Interpretation of the methylene 
chloride concentration is again complicated by blank contamination at the laboratory (Figure 2-25). 
It may be decreasing but note that all data points for methylene chloride are blank contaminated. 
Well 15699 will be maintained on a quarterly monitoring schedule 

Performance Monitoring location 89 1 COLWEL had non-reportable carbon tetrachloride, methylene 
chloride, tetrachloroethene, trichloroethene, selenium, uranium-233/234 and uranium-23 8 that were 
above their respective Tier I1 Action Levels. The uranium-233/234 and uranium-238 were below the 
Background M2SDs. The carbon tetrachloride (Figure 2- 14), methylene chloride (Figure 2-29), 
tetrachloroethene (Figure 2-4 l), trichloroethene (Figure 2-53) and selenium (Figure 2-66) were 
within their normal ranges and below their Historic M2SDs. Note that the methylene chloride result 
is again associated with blank contamination. Routine quarterly monitoring of location 89 1 COLWEL 
will continue. 

Performance Monitoring well 95 199 had a non-reportable occurrence of trichloroethene (53 pgL) 
that was above the Tier I1 Action Level. This is only the second set of results for this well. The 
previous trichloroethene result collected in October of 1999 was 38 pgL suggesting that 
trichloroethene in the well may be increasing. Well 95 199 will continue to be monitored on a 
quarterly basis. 

Performance Monitoring location SW 13494 results for tetrachloroethene, uranium-233/234 and 
uranium-238 that were not reportable yet above the Tier I1 Action Levels. The tetrachloroethene 
concentration is within its normal range and below the Historic M2SD for the well (Figure 2-42). In 
the past three years the tetrachloroethene concentration has oscillated above and below its Historic 
M2SD. The uranium isotope concentrations were both well below their Background M2SDs. 

Plume Definition Wells: Eight-Plume Definition wells were visited in the first quarter of 2000. 
None were dry. Seven of the eight sampled wells had at least one result that was above the Tier I1 
Action Level. No results were above the Tier I Action Levels thus there were no reportable analytical 
results associated with Plume Definition wells. 

Plume Definition well 0049 1 contained non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 that were above their 
Tier I1 Action Levels. The carbon tetrachloride (Figure 2-5), methylene chloride (Figure 2-19), 
tetrachloroethene (Figure 2-30) and trichloroethene (Figure 2-43) were within their normal ranges, 
below their Historic M2SDs. The methylene chloride result is associated with blank contamination at 
the laboratory. The uranium isotopes were both below the Background M2SDs. Routine semi-annual 
monitoring of well 00491 will continue. 

Plume Definition well 00597 had non-reportable concentrations of trichloroethene and nitrate/nitrite 
that were above their Tier I1 Action Levels. By inspection the trichloroethene concentration is equal 
to the Tier I1 Action Level and has not changed significantly since the inception of sampling (Figure 
2-45). By inspection the nitrate/nitrite concentration is high for the well but has declined slightly 
from the last sampling event (Figure 2-68). The nitratehitrite trend plot suggests that the 
nitratehitrite concentration. has not changed since sampling began. Well 00597 will continue to be 
monitored on a routine basis. 
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Plume Definition well 0399 1 exhibited quantities of carbon tetrachloride, uranium-233/234 and 
uranium-238 that were not reportable but above their Tier I1 Action Levels. The carbon tetrachloride 
is within its normal range and below its Historic M2SD (Figure 2-6). The uranium isotopes were 
both below their Background M2SDs. Routine monitoring of well 03991 is continuing. 

Plume Definition well 0487 contained non-reportable carbon tetrachloride, methylene chloride, 
tetrachloroethene, trichloroethene, selenium, uranium-233/234 and uranium-238. The uranium- 
233/234 and uranium-238 were below their Background M2SDs. The carbon tetrachloride (Figure 2- 
7), methylene chloride (Figure 2-20), tetrachloroethene (Figure 2-3 l), trichloroethene (Figure 2-44) 
and selenium (Figure 2-62) concentrations are all below their Historic M2SDs and therefore within 
their normal ranges. The methylene chloride result is associated with blank contamination at the lab 
as some of the methylene chloride results have been in the past. Routine monitoring of 0487 will be 
continued. .. 

Plume Definition well 0539 1 contained carbon tetrachloride, tetrachloroethene and uranium-233/234 
that were above Tier I1 Action Levels but are not reportable. The carbon tetrachloride (Figure 2-8) 
and tetrachloroethene (Figure 2-32) were below their Historic M2SDs and the uranium was below 
the Background M2SD. Routine monitoring of 05391 will be maintained. 

Plume Definition well 6286 had non-reportable quantities of carbon tetrachloride, selenium, 
uranium-233/234 and uranium-238 that were above their Tier I1 Action Levels. The carbon 
tetrachloride was below its Historic M2SD (Figure 2- 13). The selenium was above both the 
Background M2SD and Historic M2SD for the well (Figure 2-63). In the recent past the selenium 
concentration has been at or above the Historic M2SD. The uranium-233/234 and uranium-238 
results were below their Background M2SDs. A routine schedule of monitoring is being continued at 
well 6286. 

Plume Definition well P209389 exhibited concentrations of 1,l -dichloroethene and uranium-238 
which while not reportable were above their Tier I1 Action Levels. The 1,l-dichloroethene 
concentration was below its Historic MZSD (Figure 2-4). The uranium-238 concentration was well 
below the Background M2SD. 

Plume Dewadation Wells: Twelve Plume Degradation wells were visited in the first quarter of 
2000. Four wells were dry. No reportable occurrences were found. For eight compounds over five 
wells the Tier I Action Level was surpassed. 

Plume Degradation well 18 199 at IHSS 1 18.1 showed non-reportable concentrations of carbon 
tetrachloride, chloroform and methylene chloride that were above the Tier I1 Action Levels. The 
carbon tetrachloride and methylene chloride were also high enough to be above their Tier I Action 
Levels. The carbon tetrachloride (Figure 2-1 1) and chloroform (Figure 2-16) concentrations have 
increased over the past year of sampling. The methylene chloride sample shows a similar increase 
but was associated with blank contamination (Figure 2-26). Routine quarterly monitoring (well 
181 99 is used to monitor MSS 1 18.1 and as a D&D well for building 77 1) of this well is continuing. 

Plume Degradation well 18299 contained concentrations of carbon tetrachloride, chloroform, 
methylene chloride and tetrachloroethene that were above their Tier I1 Action Levels but were not 
reportable. The carbon tetrachloride was also above its Tier I Action Level. Trend plots for these 
compounds are not available because only three samplings have been performed. The carbon 
tetrachloride (3300 to 3700 pg/L) and chloroform (1600 to 2900 p a )  concentrations have increased 
since sampling began. The tetrachloroethene has also increased (25 to 48 pg/L) but not to the extent 
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that carbon tetrachloride and chloroform have. The methylene chloride concentration may be 
increasing but the last two samples were associated with laboratory blank contamination. Semi- 
annual monitoring of 18299 is continuing. 

Plume Degradation well 18499 held carbon tetrachloride, chloroform and methylene chloride in 
amounts that were above their Tier 11 Action Levels but were not reportable. The carbon 
tetrachloride and methylene chloride were also above their Tier I Action Levels. Trend plots for 
these compounds are not available because only three sampling events have occurred. The carbon 
tetrachloride (58000 to 22000 pg/L) and chloroform (8750 to 4600 pg/L) have decreased over the 
three sampling events. The methylene chloride may be increasing (83.5 to 2400 &L) but the last 
two sampling events have associated lab contamination. Well 18499 will continue on its routine of 
semi-annual sampling. 

Plume Degradation well 18599 had carbon tetrachloride, chloroform and methylene chloride that 
were above their Tier I1 Action Levels but were not reportable. The carbon tetrachloride and 
methylene chloride were also above their Tier I Action Levels. Trend plots for these compounds are 
not available because only three sampling events have occurred. . The carbon tetrachloride (3 1900 to 
40000 pg/L) and chloroform (3520 to 5500 p a )  concentrations have increased since sampling 
began. The methylene chloride is again complicated by laboratory contamination in the last two 
sampling event but may be increasing (47.4 to 2400 pg/L). Routine semi-annual sampling of well 
18599 will continue. 

Plume Degradation well 90099 had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above the Tier I1 Action Levels. The 
trichloroethene was also above the Tier I Action Level. The only other time this well was sampled 
(see also 90399 below) was in the third quarter of 1999 so no trend plots are available. The carbon 
tetrachloride.(430 to 310 pa), tetrachloroethene (30 to 18 pgL) and trichloroethene (820 to 710 
p a )  concentrations have declined. The methylene chloride may have increased (4 to 38 pg/L) but 
both results have associated laboratory contamination. Quarterly monitoring of 90099 will continue. 

Plume Degradation well 90399 had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above their Tier I1 Action Levels. No trend 
plots are available. The carbon tetrachloride (380 to 450 pg/L), tetrachloroethene (10 to 13 pg/L) and 
trichloroethene (220 to 380 pg/L) concentrations have increased. The methylene chloride may also 
have increased (3 to 15 pg/L) but these results have associated laboratory contamination. Quarterly 
monitoring of 90099 will continue. 

Plume Extent Wells: Twenty-one Plume Extent wells were visited in the first quarter, three of these 
were dry. Of the 18 Plume Extent wells sampled, 13 wells had analytes that exceeded Tier I1 Action 
Levels. From these 13 wells two wells had a total of 10 reportable analytical results. 

Plume Extent wells 04591,05091, 10194,23096,6186,7086,75992, P114389 and P313589 all had 
non-reportable uranium-233/234 and uranium-238 results that were above Tier I1 Action Levels. All 
these results were below the Background M2SDs. These wells will continue to be monitored on a 
routine schedule. 

Plume Extent well 10994 had non-reportable selenium, uranium-233/234 and uranium-23 8 that were 
above their Tier I1 Action Levels. The selenium was below its Historic M2SD in the well (Figure 2- 
65) and the uranium-233/234 and uranium-238 were below their Background M2SDs. Well 10994 
will be maintained on a routine semi-annual sampling schedule. 
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Plume Extent well 22896 contained reportable amounts of methylene chloride, tetrachloroethene, 
trichloroethene, nickel and nitratehitrite. The results for these analytes were above Tier I1 Action 
Levels. Because there are no 1991 to 1995 data to use for calculation of Historic M2SDs the results 
for methylene chloride, tetrachloroethene and trichloroethene are reportable. The results for nickel 
and nitratehitrite were above their Background M2SDs and they are also reportable. By inspection 
the tetrachloroethene (Figure 2-38) and trichloroethene (Figure 2-50) are within their normal ranges 
so no further action is anticipated. The methylene chloride result is high but is associated with 
laboratory contamination so again not further action is planned (Figure 2-27). The nickel result is 
also high but similar high results have occurred in the past and monthly sampling suites have already 
been completed for metals so no additional sampling is planned (Figure 2-60). Finally no additional 
sampling is planned for nitratehitrite because despite the limited number of samples the current 
result appears to be within its normal range (Figure 2-71). Routine sampling of we11.22896 is being 
continued. 

Plume Extent well 23296 contained reportable amounts of carbon tetrachloride, cis-l,2- 
dichloroethene, methylene chloride, tetrachloroethene and trichloroethene. Non-reportable uranium- 
233/234 and uranium-238 were also present. Results for all these analytes were above Tier I1 Action 
Levels and trichloroethene was also above the Tier I Level. Note that this report covers three 
monthly VOC samples initiated by the 1999 Third Quarter RFCA Groundwater Monitoring Report 
(RMRS, 2000a). The third monthly sample that was collected in April 2000 is being reported here. , 

Because this well was installed relatively recently, Historic M2SDs for any analytes are not 
available. The February carbon tetrachloride result was the highest recorded so far while the April 
result declined significantly (Figure 2-12). The value for cis- lY2-dichloroethene decreased for all 
three samples from the maximum recorded in October 1999 (Figure 2- 18). The latest two ~ i s - 1 ~ 2 -  
dichloroethene results are below the Tier I1 Action Level. All three methylene chloride results were 
above the Tier I1 Level. The March methylene chloride result was the highest recorded while the 
April result has declined significantly (Figure 2-28). The last five-methylene-chloride sampling 
events have all been associated with contamination at the laboratory. The tetrachloroethene sample 
for February sample was the highest ever recorded. The March and April samples were lower but 
still above the normal range for well 23296 (Figure 2-39). The trichloroethene results were also high 
in February (highest ever) and March while the April result was within the normal range (Figure 2- 
5 1). Monthly sampling for these VOCs at well 23296 has concluded so only routine quarterly 
sampling of this well for VOCs will be required. The uranium-233/234 and uranium-238 results 
(only one sampling event) were below their Background M2SDs so no further action on their part is 
required. 

Plume Extent well 3586 had non-reportable results for vinyl chloride, manganese, uranium-233/234 
and uranium-238. These results were all above their Tier I1 Action Levels. The vinyl chloride was 
well below its Historic M2SD and no further action is required (Figure 2-54). The manganese was 
above its Background M2SD but below its Historic M2SD so no additional sampling for metals are 
required (Figure 2-58). The uranium isotopes were both well below their Background M2SDs. 
Routine monitoring of well 3586 will continue. 

RCRA Monitoring Wells: Eight RCRA monitoring wells were visited in the first quarter of 2000. 
Two wells were dry. Of the six sampled wells, one downgradient well exhibited two reportable 
results. 
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Downgradient RCRA Monitoring well 4087 had non-reportable uranium-233/234 and uranium-238 
occurrences that were above their Tier 11 Action Levels. Both uranium isotopes were below the 
Background M2SD so no additional sampling is required. Well 4087 will be sampled routinely. 

Upgradient RCRA Monitoring well 701 93 had a non-reportable result for nitratehitrite (Figure 2- 
72). This result was considerably higher than the Tier 11 Action Level and is also considerably higher 
than previous samples collected at the well. The sample listed in Table 3-2 is for a duplicate, the real 
sample was also elevated. No hrther action is required for upgradient RCRA wells so routine 
monitoring at 70193 will continue. 

Upgradient RCRA Monitoring well 70393 contained non-reportable quantities of 1 , 1 -dichloroethene 
(Figure 2-3), tetrachloroethene (Figure 2-40), trichloroethene (Figure 2-52) and uranium-238 that 
were above Tier I1 Action Levels. The concentrations of the VOCs were below their Historic M2SDs 
for this well. The uranium-238 was below the Background M2SD. Routine monitoring will be 
continued at this well site. 

Upgradient RCRA Monitoring well 70493 contained a non-reportable result for uranium-238. The 
uranium was above the Tier 11 Action Level but well below the Background M2SD. No fwther 
action is required at well 70493 so routine monitoring will continue. 

Downgradient RCRA Monitoring well B206989 had reportable lithium and selenium. It also had 
non-reportable results for nitrate/nitrite, uranium-233/234, uranium-235 and uranium-238. Results 
for all the analytes were above Tier I1 Action Levels. Based on the 1999 Fourth Quarter RFCA 
Groundwater Monitoring Report (RMRS, 2000b) monthly sampling for metals was initiated. 
Samples were successfully collected in May and June of 2000 but the well was found to be dry in 
July. These results will be reported in the Second Quarter 2000 Groundwater Report. Note that well 
B206989 has not consistently provided water so not all analytes have Historic M2SDs based on 
199 1 - 1995 results. The current lithium and selenium results were reportable because they are part of 
increasing trends (Figures 2-57 and 2-67 respectively). The nitratehitrite results were above the 
Background M2SD but below the Historic M2SD for the well (Figure 2-73). And the uranium- 
233/234, uranium-235 and uranium-238 concentrations are. below the Background M2SDs. As 
mentioned in the Fourth Quarter 1999 Report (RMRS, 2000b) the uranium-235 result has returned to 
below the Background M2SD after being above the M2SD the previous two quarters. Well B206989 
will be monitored routinely until the results from the monthly metals monitoring over the summer of 
2000 can be evaluated in the Second Quarter Report. 
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RFCA Groundwater Monitoring Locations and Sample Collection Summary 

First Quarter, 2000 
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I I I I Radionuclides I Water Quality Parameters 

NIS I Not sampled for this analyts. 
Dry = Well did no1 ncherge mer purging. No samples collectad. 
lnsw = l n r ~ c i e n t  water to coIkct thia a m .  1QZOOO Table 3-l.xIa 3-9 



Table 3-1 OO-A 
RFCA Groundwater Monitoring Locations and Sample Collection Summary 

First Quarter, 2000 

= see Additional Samples 
** = Attempted isotopic analysis for Urn, unfortunately Urn proved to be indistinguishable from other 
uranium isotopes so there are no lJ2= results. 

!F-02 '436 

NIS = Not umplod for this anilyts. 
Dry = Well did not ncharga &r purging. No umphr colioctad. 
Insw - Insumchnt water to Collect h is  aniiyu. 3-1 0 192000 Toblo 3-1.xls 



Table 3-1 
RFCA Groundwater Monitoring Locations and Sample Collection Summary 

First Quarter, 2000 

N/S - Not rmnled for this analvie. 
Dry =well did not msharga amr purging. NO m p l a a  collected. 
lnsw - hsurncisnt water to collect this analm. 3-1 1 
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Table 3-2 First Quarter, 2000 RFCA Groundwater Sample Comparisons With Tier II Action Levels and IMP Reporting Criteria 00-RF-02436 

ID - lnrumcism DaU 10 cak~Lals H l n o t i ~  Mean + 2 Sld. Davlalions for 1991-1995 
ND = Location has no Hislotic Dau prlorlo 1995 4 4 3-12 1Q2000 Table 1-2.11s 
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ID = Insutfkienl Data 10 calculate Historic Mean + 2 Std. Dsviationr for 19914995 
ND - Loution ha5 no Historic Data prior to 1995 3-14 1QZOOO Table 1-Z.xIs 
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Table 3-2 First Quarter, 2000 RFCA Groundwater Sample Comparisons With Tier II Action Levels and IMP Reporting Criteria 00-RF-02436 

Analyte 
1 QC I Result I 

Type Type Result lUnitslTler 111 Qual Lab atior 

P I  14389 1/25/00 GW06714TE URANIUM-238 REAL TRI 1.5473 PCllL 0.768 V I  
v 1  P313589 111 1/00 GW06716TE URANIUM-233,-234 REAL TRI 1.9947 PCllL 1.06 

4087 1/12/00 GW06747TE URANIUM-233.-234 REAL TR1 21.608 PCllL 1.06 V I  
4087 1/12/00 GW06747TE URANIUM-238 REAL TRI 15.493 PCVL 0.768 V I  

70193 111 1/00 GW06749TE NITRATE/NITRITE DUP TR1 34 MG/L 10 V I  
70393 1/17/00 GW06759TE I ,I-DICHLOROETHENE . REAL TRI 11 UGR 7 V 
70393 1/17/00 GW06759TE TETRACHLOROETHENE REAL TRI 6 UGlL 5 V 
70393 1/17/00 GW06759TE TRICHLOROETHENE REAL TRI 18 UGlL 5 V 
70493 1/12/00 GW06762TE URANIUM-233,-234 REAL TRI 2.4722 PCllL 1.06 V 
70493 1/12/00 GW06762TE URANIUM-238 REAL TRI 1.1689 PClR 0.768 V 

. _- 
P313589 1/11/00 GW06716TE URANIUM-238 R E E  TRI 1.0708 PCllL 0.768 V I  

8206989 1/12/00 GW06763TE LITHIUM REAL TRI 1750 UGlL 730 J 
8206989 1/12/00 GW06763TE NITRATEINITRITE REAL TRI 40 MG/L 10 V I  
8206989 1/12/00 GW06763TE SELENIUM REAL TRI 280 UG/L 50 V 
8206989 1/12/00 GW06763TE URAxIUM-233,-234 REAL TR1 48.169 PCllL 1.06 V 
8206989 1/12/00 GW06763TE URANIUM-235 REAL TRI 1.5872 PCllL 1.01 V 
8206989 1/12/00 GW06763TE URANIUM-238 REAL TR1 30.442 PCllL 0.768 V 

IAbbreviations 1 ILab Qualifiers 1 

Reportable Back- Back- 
ground ground 
M2SD Ratio 

Detect Dilu- Tier II Historic Historic 
Limit tion Ratio Result? M2SD Ratio 

IMP well Class 

MGlL = milligrams per liter 
PCUL = picocuries per liter 
TR1 = First analytical run I 
TR2 = Second analytical run. usually implies dilution (also DL1, DIL) 
TR3 = Third analytical run, etc. D = sample run at a dilution (organics) I RlRl =rejected 1 
UGR = micrograms per liter 

B analyte present in both sample and method blank (MB) (organics) 
B =detected concentration less than contract required detection limit (CRDL) 

B = activity in the method blank exceeded the minimal detectable activity (MDA) (radionudides) 

J = positively identified below sample quantification limit (SQL), result estimated (organics) 
J = estimated quantification (inorganics 8 radionudides) 

U target anawe not detected (all analytes) 

VN1 = Valid 
JlJ1 =estimated I 
NJlNJ1 = presumptively estimated 
UJlUJl = estimated at an elevated level of detection 

1 = UnvalidatedlUnverified member of TR1-TR2 pair. 
Other pair member should be ValidatedA/erified. 

(list in order from highest confidence to lowest) 

Validation is a more thorough review of laboratory 
package than verification. 

I but above instrument detection limit (IDL) (metals 8 other inorganics) 

---- 
---- 

___- 

ID - Insflcbnl Data 10 ulculdb Hinorlc Mean + 2 Sld. Dsvlilions for 1991-1995 
ND - Location has no Historic DaU prior to $995 3-16 1Q1000 Tabla 1 - l . x h  
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4.0 REQUIRED ACTIONS 

Decontamination and Decommissioning well 10498 had non-reportable results for methylene 
chloride, tetrachloroethene, uranium-233/234 and uranium-238. The tetrachloroethene was also 
above the Tier I Action Level. The uranium-233/234 and uranium-238 results are well below the 
Background M2SD. The methylene chloride result in well 10498 while much higher than previously 
recorded is from an analysis that contained blank contamination (Figure 2-23). The tetrachloroethene 
result has also risen greatly since the previous sampling event (Figure 2-35). Due to the accelerated 
plan for the removal of Building 123 a baseline for either methylene chloride or tetrachloroethene 
has not been established. Comparing the current downgradient- 10498 results with upgradient wells 
10098 and 10198 indicates that for both compounds 10498 results are well above any previous 
sampling event in either 10098 or 10198. (Results for methylene chloride and tetrachloroethene in 
10098 and 10198 are equal to 1 pg/L, “U” non-detections.) This report constitutes notification of the 
appropriate authorities of the high amounts of methylene chloride and tetrachloroethene in well 
10498. 

Decontamination and Decommissioning well 10598 had non-reportable quantities of barium and 
cadmium that were above the Tier I1 Action Levels and also above the Background M2SD. As with 
the VOCs discussed in well 10498 these two metals have increased greatly over previous sampling 
events (Figures 2-55 and 2-56). Again, because of the accelerated removal of Building 123 no 
baselines for barium or cadmium are available. Comparing downgradient well 10598 to upgradient 
wells 10098 and 10199 shows that the current 10598 results for barium and cadmium are well above 
those from the other two wells. This report constitutes notification of the appropriate authorities of 
the high amounts of barium and cadmium in well 10598. 

Drainage well 6486 also had a reportable occurrence of nickel. The concentration was above the Tier 
I1 Action Level and the Background M2SD (there are not enough data points during 1991 to 1995 to 
calculate a Historic M2SD, Figure 2-59). A series of monthly samples at well 6486 has not been 
collected so a set will be started immediately. This will satisfy the decision rule IMP requirements. 
Note that well 6486 has had limited amounts of water in the recent past and may not provide enough 
water for the three month suite. 

Required Monthly Monitoring - Completed 

From the Fourth Quarter 1999 Report (RMRS, 2000b) Plume Extent well 1786 had a reportable 
result for selenium that exceeded the Tier I1 level. The selenium concentration was above both its 
Background M2SD and Historic M2SD levels. Monthly sampling for selenium at well 1786 was 
required and was successfully carried out in May, June and July of 2000. Results will be reported in 
the Second Quarter 2000 Report. 

Also from the Fourth Quarter 1999 Report Plume Extent well 22796 had a reportable quantity of 
chromium that was above the Tier 11 Action Level. Chromium was present in an amount greater than 
the Background M2SD. Monthly sampling for chromium at well 22797 was successfully completed 
in May, June, and July. Results will be reported in the Second Quarter 2000 Report. 

From Fourth Quarter 1999 Report and also this report Downgradient RCRA Monitoring well 
B206989 had reportable lithium and selenium results that were above Tier I1 Action Levels. Both 
lithium and selenium concentrations were above the Background M2SDs. The required monthly 
sampling for lithium and selenium was partly successful in that samples could be collected in May 
and June, unfortunately July was dry. Results will be reported in the Second Quarter 2000 Report. 

4- 1 
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7.0 GROUNDWATER DATA QUALITY ASSESSMENT - GENERAL INTRODUCTION 

In this section, the quality of the analytical data is assessed in terms of five data-quality parameters: 
precision, accuracy, representativeness, completeness, and comparability (PARCC) as outlined 
by RMRS in “Procedure on the Evaluation of Data for Usability in Final Reports” (RMRS, 1998). 
This section summarizes the types of data available to assess the PARCC parameters. 

With respect to-the 83 sites visited in the first quarter of 2000, samples were obtained at 69 of the 
sites with 14 sites being dry. Ten sites provided only partial samples. Eight of the 69 sampled sites 
were selected for the collection of field RealDuplicate samples. At six of the 69 sites field Rinsate 
samples were collected. On a per well basis overall frequency for field QC sampling is being 
maintained at 1 site in 20 (5%)  over the course of this quarter’s sampling program. Duplicates were 
collected at a‘ratio of 1 in 8.6 (1 1.6%) and rinsates at a ratio of 1 in 11.5 (8.7%). Field QC data from 
the first quarter are presented below. 

Data used to evaluate the PARCC parameters were included in the data set compiled as described in 
Section 2. 

Precision: 

Precision is a measure of the reproducibility of analytical results. Precision is expressed 
quantitatively by the relative percent difference (RPD) between duplicate field samples for Metals, 
Polychlorinated Biphenyls, Volatile Organic Compounds, Waste Characteristics (Total Recoverable 
Petroleum Hydrocarbons) and Water Quality Parameters (WQPs) as defined by the following 
equation: 

RPD= I(S-D)I x 100 where: S = Concentration of analyte in Real Sample 
(S+D)/2 D = Concentration of analyte in Duplicate Sample 

With respect to Radionuclides the WETS Groundwater Program uses the following “Duplicate Error 
Ratio” equation: 

DER = I S-DI where TPUs = Total Propagated Uncertainty of the Sample 
d[(TPUS)’ + (PUD)’] TPUD = Total Propagated Uncertainty of the Duplicate or 

S = Sample Result 
D = Duplicate or Lab Replicate Result 

Lab Replicate 

Because TPU is seldom reported (except possibly for Tritium-H3 analyses) in the laboratory data 
records, 2-Sigma Error has been substituted for TPU in the Uranium, AmericiurdPlutonium and 
Strontium calculations made for this report. TPU was not reported for first quarter Tritium analyses, 
so 2-Sigma Error was also substituted in the DER calculation for Tritium. 

Individual RPDs/DERs can be found in Table 7-1. The QC criterion for RPDs is 130%, for DERs the 
criterion is 11.96. Table 7-2 gives a summary of the Overall Precision Compliance for RPDs and 
DERs. (Note: No duplicate samples for Cesiuml3, or Total Cyanide were collected during this 
quarter.) 
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Accuracy: 

Accuracy is a measure of how closely an analytical result corresponds to the “true” concentration in 
a sample. Table 7-3 gives the contract-required detection limits (CRDLs) for the various analytes. 

The first quarter 2000 determination of accuracy has been simplified by the presence of a complete 
data set derived from the SWD database. With respect to analytical results retrieved from electronic 
files, detection limits are readily available. 

Matrix spike recoveries for VOC, PCB, metal, waste characteristic and WQP samples (Table 7-4) 
and lab control sample recoveries for radionuclide samples (Table 7-5) are available for the first 
quarter. Acceptable criteria for matrix spikes and lab control samples are between 80 and 120 percent 
recovery. These tables give additional information on the accuracy of analyses by the laboratories. 

Representativeness: 

The discussion of representativeness in this section is limited to an evaluation of whether analytical 
results for field samples are truly representative of environmental concentrations or whether they 
may have been influenced by the introduction of contamination during collection and handling. The 
potential introduction of contamination is evaluated by examination of the analytical results for 
equipment rinsates (Table 7-6). Equipment rinsates are used to assess the efficacy of the 
decontamination process and possible cross-contamination between environmental samples. They are 
samples of volatile fi-ee “distilled” water that have been poured over or through decontaminated 
sampling equipment and subsequently handled in the same manner as environmental samples. 

Although rinsates are used specifically as indicators of cross-contamination during decontamination 
of equipment, they are carried through the entire sampling, shipping, and laboratory process and are, 
consequently, also good indicators of potential contamination introduced during any of these steps. 
Because rinsate samples are judged to be adequate to assess introduced contamination, the 
groundwater program does not use trip blanks. 

Other aspects of representativeness such as numbers of samples and spatial distribution are fixed in 
the Groundwater Integrated Monitoring Plan (DOE, 1999). As determined by the IMP, all required 
wells for this quarter were visited. See Figure 1 for reference to the spatial distribution of the 
samples. 

Completeness: 

Except in the case of three sulfate and three fluoride analyses which were not performed because the 
COC and bottle labels were incorrectly filled out, all samples specified in the IMP were collected 
unless well disposition was prohibitive (i.e. the well was dry or went dry during sampling). Table 3-1 
presents a summary of sample collection and well disposition. 

Table 7-7 compares the Actual Number of Samples taken in the first quarter to the Required Number 
of Samples. The completeness goal of 90% was met in 1 of 18 analyte groups (see below). All 
required wells were visited (some more than once) and all analytical results for the first quarter had 
been received prior to the writing of this report. 
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Completeness as a quantitative measure of data quality may be expressed as the percentage of valid 
or acceptable data obtained from a measurement system. In the first quarter 7248 analytical records 
were either Validated or Verified. Fifteen Cesiuml3, and Dissolved Gas records were not (0.2%). 
Where available, validatiodverification data for each sample are listed in Appendix A. Table 7-8 
summarizes the validation completeness based on the following formula: 

Dp, = Percentage of usable data points 
DP, = Total number of data points 
DP, = Non-usable data points 

Completeness = Dp, = DP, - DP, x 100 (in percent) The completeness criterion is - > 90%. 
DPt 

Comparability: 

During the first quarter of 2000 planned analytical methods for VOCs, WQPs, and Radionuclides 
remained consistent over the sampling period (see below for metals). No new analytical suites were 
introduced in the first quarter. Note that analyses previously listed under Methane are now classified 
under Dissolved Gasses. Table 7-3 lists the required methods for the various analytes. Laboratory 
analyses were performed according to standard CLP protocols and results should be comparable to 
data produced by similar methods. 

In the fourth quarter of 1998 the sampling procedure was modified in order to enhance the quality of 
the samples collected and also reduce the amount of purge water generated at certain wells. This 
practice has continued into the first quarter of 2000. 

Some wells with adequate recharge rates had dedicated bladder pumps installed. Pump equipped 
wells provide an opportunity for “micropurging” at the time of sampling. Micropurging has several 
advantages. Micropurge sample collection provides a method of minimizing increased colloid 
mobilization by removing water from the well at the screen interval at a rate that preserves or 
minimally disrupts steady-state flow conditions in the aquifer. During micropurge sampling, 
groundwater is discharged from the aquifer at a rate that minimizes drawdown at the well. Research 
indicates that colloid mobilization will not increase above steady-state conditions during low-flow 
discharge. Therefore, the collected sample is more likely to represent insitu groundwater chemistry. 
In addition, less water is needed to purge the pump system compared to purging the entire well with 
a bailer. Thus there is less purge water to dispose of. 

The installation of bladder pumps and micropurging without sample filtration resulted in a change in 
analytical method for metals. Pump equipped wells are sampled and analyzed for total metals 
because no filter is used during sample collection. Bailed well samples are filtered and analyzed for 
dissolved metals. 

*I 
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DISCUSSION OF ANALYTE GROUPS 

7.1 METALS 

Precision: 

There were 189 records for paired duplicate samples versus 1485 real sample records in the data set 
for metals in the first quarter, 2000 (1 in 7.9, 12.7%). Of the 189 reavduplicate pairs there were 153 
records in which a Relative Percent Difference (RPD) could be calculated (Table 7- 1). Of the 153 
metal RPDs 1 19 were within the QC criterion of 530% for water (Table 7-2). Thirty-four RPD pairs 
for were outside the 30% criterion. Thus 78% of the metal RPDs meet the QC criterion overall 
precision for dissolved metal analysis is below the goal of 85%. 

Of the 34 RPD pairs not meeting the precision criterion, 17 pairs had results less than 1 pg/l which 
implies that analytical accuracy would also be an important factor in considering the reliability of 
these results. Most of these same results were also “U” or “B” qualified by the laboratory meaning 
they were non-detections or the result was above the instrument detection limit but below the CRDL, 
again indicating that small quantities of metal are being considered. Similarly, many of the results 
were validated with “J”, “Jl”, “UJ” or “UJ1” qualifiers indicating that the results are non-detections 
or estimates in some way. Three of the RPD-pairs were rejected in the validation process (“R’ or 
“Rl” qualified). 

No metal or group of metal analytes appear to dominate those that exceeded the 30% RPD QC 
criterion. 

The recommended frequency for duplicate samples is 1 in 20 on a per sample basis (see above). In 
the first quarter, 7 of 87 of all wells visited were analyzed for metals as ReaVDuplicate pairs, a ratio 
of 1 in 12. Thus the Duplicate sampling frequency was within the requirements for the first quarter 
on both a per well and per sample basis. 

Accuracy: 

Contract-required-detection limits (CRDLs) for total and dissolved selenium, silver and thallium 
were exceeded as follows. One laboratory, RECRL, did the analyses. 

Selenium: detection limit = 1.1 pgA CRDL = 1.0 pg/l 
Silver: 
Thallium: 

detection limit (2 values) = 0.2 or 0.22 pg/l 
detection limit (2 values) = 0.92 or 1.1 pg/l 

CRDL = 0.1 pgA 
CRDL = 0.5 pg/l 

Of 32 analyses for selenium, 18 were Laboratory Qualified as either “U” or “B and all are usable 
data points based on validation/verification. Three of the unqualified selenium results were above the 
Tier I1 Action Level of 50 pg/l they are listed in Table 3-2. Of 68 silver analyses none were above 
the Tier I1 Action Level of 0.1 pgA. Only one silver analysis was an unqualified lab detection, all 
others were either “U” or “B” qualified. All silver results are usable based on validation. All 68 
thallium results are also “U” or “B” Laboratory Qualified and represent usable data points. No 
thallium results were above the Tier I1 Action Level of 2.0 pgA. 

All metal analyses were performed using the proper contract required methods listed in Table 7-3 in 
the first quarter of 2000. 
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Table 7-4 gives matrix spike recoveries for metals based on the electronic information submitted 
with RINs collected in the first quarter. The results in Table 7-4 show that 6 of 165 (3.6%) matrix 
spikes were outside the matrix spike criterion of 80-120% including calcium (l), lithium (4) and 
potassium (1). 

With respect to methods the results for the first quarter in general are accurate. 

Representativeness: 

There were 162 rinsate records versus 1674 real and duplicate sample records for metals from the 
first quarter 2000 (1 in 10.3) (Table 7-6). Of the 162 rinsate records 160 (98.7%) were lab qualified 
as either “U” (non-detection-76), “B” (detection was less than Contract Required Detection Limit but 
greater than Instrument Detection Limit-82) or “BE” (detection less than CRDL as above - an 
estimate due to interference-2). None of the detections were above the Tier I1 Action Levels. This 
indicates that in general no metal contamination was introduced during sampling and/or shipping 
activities. 

Completeness: 

Table 7-7 indicates that 62 wells were to have been sampled for metals in the first quarter 2000. Dry 
wells or wells that went dry during sampling resulted in the collection of 55 actual samples, a 
success ratio of about 88.7%. The goal, groundwater conditions permitting, is to have greater or 
equal to 90% successful sampling. 

Validatioflerification completeness is summarized in Table 7-8. The validation process is complete 
with respect to metals all results were validated (100%). Of the 1836 real, duplicate and rinse metal 
analyses that were validated or verified in the first quarter 98.7% of the analyses are usable. Eight- 
aluminum, four-mercury and 12-zinc analyses were rejected. Metal analyses for the first quarter are 
considered to be complete with respect to validation and verification. 

Comparability: 

As stated in Section 2 no changes were made to analytical procedures in the first quarter of 2000. 
Thus analyses from the first quarter are assumed to be comparable to previous analyses. 

7.2 RADIONUCLIDES 

Precision: 

The data set for radionuclides contains 39 duplicate records versus 265 real records (1 in 6.8, 14.7%). 
A Duplicate Error Ratio (DER) could be calculated for 12 of the 39 paired real to duplicate records 
(Table 7-1). Eleven of the 12 DER values (91.6%) are below the 1.96 criterion (Table 7-2). The goal 
for DER values is to have 85% compliance. Precision for first quarter radionuclide data is considered 
to be adequate. 

Accuracy: 

Required detection limits for the 265 real and duplicate radionuclide analyses performed in the first 
quarter 2000 are given in Table 7-3. Except for one analysis all radionuclide analyses performed in 
the first quarter met the contract required detection limits. Well 70493 had a uranium-233/234 
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detection limit of 1.103 pCi/L compared to a CRDL of 1 .O pCi/L. The actual result for uranium- 
233/234 in 70493 was 2.472 pCiL this is above the Tier I1 Action Level of 1.06 pCdL but below the 
uranium-233/234 Background M2SD. This result is included in Table 3-2. In general, this part of 
accuracy assessment for radionuclide analyses appears to be good. 

All radionuclide analyses were performed using the proper contract required methods in the first 
quarter of 2000 (Table 7-3). With respect to methods the results for the first quarter are accurate. 

. Table 7-5 gives the Laboratory Control Sample Recoveries for radionuclides collected in the first 
quarter. For the 11 1 records in Table 7-5 there are 75 (67.6%) that contain recoveries that were 
within the required range of 80- 120%. Twelve entries have no LCS Fractional Sample Recovery 
entry (1 cesium, 2 gross alpha, 2 gross beta and 7 tritium). Twenty-three entries fall below the 
required range and one falls above. Accuracy with respect to Lab Control Sample Recovery could be 
improved. 

Representativeness: 

There were 3 1 records from 6 rinsate locations for radionuclides collected in the first quarter (Table 
7-6). This represents a ratio of 1 in 16.4 with respect to the 304 records for real and duplicate 
analyses. 

All rinsate analyses were below Tier I1 Action Levels. Twenty-seven of the 3 1 analyses were 
designated as .“U” (non-detects) by the laboratories. Of the four remaining results 3 consist of “J” 
qualified (i.e. estimates) and one is a detection. All four results are below their respective Tier I1 
Action Levels. All radionuclide rinsate results were verified and all results are usable data points. 
There is little indication of introduced radionuclide contamination during sampling activities in the 
first quarter of 2000. 

Completeness: 

Table 7:7 indicates that the success ratio for radionuclide sample collection varied widely. This was 
due to dry wells or wells that went dry during sampling. All wells that required radionuclide 

. sampling were visited at least once in the first quarter. The success ratios for the various radionuclide 
analytes were 76.2% for plutonium/americium, 83.l%-uranium isotopes, 82.4%-tritium, 100%- 
strontium89l90 and 50% for cesiuml37. The completeness goal of 90% was met only in the case of 
~ t r o n t i u m ~ ~ , ~ ~  for the first quarter. 

Except for 3 cesiuml37 analyses, which are done by task order (a special arrangement with the 
laboratory and where no validation procedure has been defined), all radionuclide results have been 
validated and provide usable data points (Table 7-8). Radionuclide analyses are judged to be 
complete with respect to validation and verification. 

Comparability 

No changes were made to analytical procedures in the first quarter of 2000. Thus the radionuclide 
analyses presented here are assumed to be comparable to previous analyses. 
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7.3 VOLATILE ORGANIC COMPOUNDS 

-/ Precision: 

There were 464 duplicate records versus 4060 real records for volatile organic compounds in the first 
quarter (1 in 8.8 samples, 1 1.4%). Of the 348 reallduplicate pairs a relative percent difference (RPD) 
could be calculated for 17 pairs (Table 7-1). Of the 17 paired RPDs 15 were below the 30% criterion 
(88.2 YO) (Table 7-2). The two analytes that had RPDs that lay outside the RPD criterion were 
methylene chloride. All the real and duplicate analyses associated with these RPDs were lab 
qualified as “JB” which indicates that the result is an estimate with some blank contamination. With 
a goal of 85% meeting the 30% RPD criterion analyses of volatile organic compounds for the first 
quarter of 2000 are judged to be precise. 

Accuracy: ’ . 

Required detection limits for VOC analyses are given in Table 7-3. The Contract Required Detection 
Limits (CRDLs) were met in the first quarter except in the following cases. In these cases where a 
whole RIN is cited the detection limit reported by the laboratory causes all contract required 
detection limits to be exceeded for that analytical run. 

VOCs by EPA 524.2 Method (all compounds have a 1 pg/l CRDL and were analyzed by RECRL) 

Well 90099 (Real-TR1) RIN 00D1070 run at 50x dilution, detection limit 50 pg/l, 58-results 
Well 07391 (Real-TR1) RIN 00D1070 run at 5000x dilution, detection limit 5000 pg/l, 58-results 
Well 05691(ReaLTRl) RIN 00D1077 run at lox dilution, detection limit 10 pgl, 58-results 
Well 0487 (Real-TR1) RIN 00D1077 run at lox dilution, detection limit 10 pg/l, 58-results 
Well 00491 (Real-TR1) RIN 00D1087 run at lox dilution, detection limit 10 pgA, 58-results 
Well 15699 (Real-TR1) RIN 00D1087 run at lOOx dilution, detection limit 100 pg/l, 58-results 
Well 12691 (Real-TR1) RIN OODllOl run at 25x dilution, detection limit 25 pg/l, 58-results 
Well 12691 (Dup-TR1) RIN OODllOl run at 25x dilution, detection limit 25 pg/l, 58-results 
Well 10498 (Real-TR1) RIN OODll23 run at lOOx dilution, detection limit 100 pg/l, 58-results 
Well 10498 (Dup-TR1) RIN OODll23 run at lOOx dilution, detection limit lOOpg/l, 58-results 
Well 891COLWEL (Real-TR1) RIN OODll26 run at 25x dilution, detection limit 25 pg/l, 58-results 
Well 90399 (Real-TR1) RIN OODll26 run at 50x dilution, detection limit 50 pg/l, 58-results 
Well 23296 (Real-TR1) RIN OODll26 run at lOOx dilution, detection limit 100 pg/l, 58-results 
Well 22896 (Real-TR1) RIN OODll35 run at 200x dilution, detection limit 200 pg/l, 58-results 
Well 23296 (Real-TR1) RIN OODll66 run at 50x dilution, detection limit 50 pg/l, 58-results 
Well 18199 (Real-TR1) RIN OODll66 run at lOOOx dilution, detection limit 1000 pgA, 58-results 
Well 18199 (Real-TR2) RIN OODll66 run at 5000x dilution, detection limit 5000 pgA, 58-results 
Well 18199 (Dup-TR1) RIN OODll66 run at lOOOx dilution, detection limit 1000 pg/l, 58-results 
Well 18199 (Dup-TR2) RIN OODll66 run at 5000x dilution, detection limit 5000 pgA, 58-results 
Well 18299 (Real-TR1) RIN OODll66 run at lOOx dilution, detection limit 100 pg/l, 58-results 
Well 18299 (Real-TR2) RIN OODll66 run at 500x dilution, detection limit 500 pg/l, 58-results 
Well 18499 (Real-TR1) RIN OODll66 run at lOOOx dilution, detection limit 1000 pg/l, 58-results 
Well 18599 (Real-TR1) RIN OODll66 run at lOOOx dilution, detection limit 1000 pg/l, 58-results 
Well 95199 (Real-TR1) RIN OODll75 run at 2x dilution, detection limit 2 pg/l, 58-results 
Well 95199 (Real-TR2) RIN OODll75 run at 5x dilution, detection limit 5 pgA, 58-results 
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These 1450 results represent 20 chances in which the 1 pg/l CRDL was not met at a particular 
location. In total here were 81 chances to meet the VOC CRDLs in the first quarter. (Each chance 
represents an opportunity for the analysis to meet the CRDL. There is one chance allotted per real 
analysis and one chance per duplicate analysis. A TRI -TR2 pair is counted as one chance. Rinse 
analyses because of low analyte concentrations generally do not have dilution problems.) 

Table 7-4 gives the matrix spike results for VOCs. The acceptable matrix spike criterion is to have 
the recovery be between 80% and 120% (inclusive). With respect to matrix spikes for VOCs, 58 
entries out of 812 (7.1%) were outside the range of 80-120%, 754 entries were within the criterion 
(92.8%). 

All VOC analyses were performed using the proper contract required methods in the first quarter of 
2000 (Table 7-3). With respect to methods the results for the fourth quarter are accurate. 

Representativeness: 

There were 348 rinsate records from six wells for Volatile Organic Compounds for the first quarter 
of 2000 (Table 7-6). This represents a ratio of 1 in 13.0 (7.7%) with respect to the 4524 real and 
duplicate analyses. The number of rinses taken in the first quarter is greater than the 1 in 20 (5%)  
requirement. 

All rinsate analyses were at or below detection limits and were lab qualified as non-detects (“U”) or 
estimates (“J”) except in three cases. These three results were “JB” qualified by the laboratories 
indicating that the result is an estimate with the analyte being present in the associated method blank. 
All of the three results were for methylene chloride. The actual result values were well below the 
Tier I1 Action Levels. Four rinsate records for 1,2-dibromo-3-chloro-propane were rejected in 
validation, a compound that has not been found to be a concern at RFETS. The VOC samples are 
judged to be representative. 

Completeness: 

Table 7-7 shows that 82 wells were to have been sampled for VOCs within the first quarter, 2000. 
Because of dry weIls only 69 VOC samples could actually be collected. That translates to a success 
ratio of 84.1 % for VOCs. This is below the goal of collecting 90% of the required samples. 
Nevertheless sampling for VOCs in the first quarter is judged to be complete because all wells were 
visited as specified by the IMP. 

All VOC and samples collected in the first quarter of 2000 were validated on the assumption that the 
holding time for unpreserved VOC vials is 7 days. The RFETS groundwater program uses a 14-day 
hold time based on recent CDPHE guidance (CDPHE, 1998). Because of the 7-day hold time criteria, 
sample results may have received an erroneous “J” or “J1”validation qualifier if no other factors 
affected the analyses. 

All VOC samples for the first quarter of 2000 were validated or verified (Table 7-8). VOC results for 
48 17 records are useable (98.8%) and 55 data are not usable (1.  YO). All 55 unusable data records are 
for 1,2-dibrorno-3-chloro-propane (see discussion of VOC rinse analyses above). From the , 

standpoint of validatiodverification qualification as it pertains to accuracy, VOC results from this 
quarter are good. 
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Comparability: 

As stated above no changes were made to analytical procedures in the first quarter of 2000. Thus the 
VOC analyses presented here are assumed to be comparable to previous analyses. 

7.4 WATER QUALITY PARAMETERS 

Precision: 

There were 25 duplicate sample records versus 165 real sample records for Water Quality Parameters 
(WQPs) during the first quarter (1 in 6.6, 15.2%). Of the 25-real/duplicate pairs, 24 could be used to 
generate Relative Percent Difference (RPD) values (Table 7-1). Twenty-two of 24 values (9 1.7%) 
were within the QC criterion of 530% (Table 7-2). The two calculations that did not meet the 
criterion were for cyanide and dissolved organic carbon. In general the results presented here 
indicate good precision for water quality parameter analyses. 

Accuracy: 

Electronic data indicate that the contract required detection limits were met for all WQP analyses 
(Table 7-3). 

All WQP analyses were performed using the proper contract required methods in the first quarter of 
2000 (Table 7-3). With respect to methods the results for the first quarter are accurate. 

Table 7-4 gives the matrix spike results for WQPs for the first quarter Of 2000. Fifty-one of 52 
results shown in the table are within the acceptable 80-120% recovery range (98.1%). Analytical 
results for water quality parameters are judged to be accurate for the first quarter of 2000. 

Representativeness: 

There were 15 equipment rinsate results from six different wells for water quality parameters in the 
first quarter (Table 7-6). This represents a ratio of 1 in 12.7 (7.9%) with respect to the 190- 
real/duplicate analyses. 

Ten of the 15-rinsate analyses were classified as non-detections (“U”) by the laboratories (66.6%). 
The lab did not qualify the remaining results for total dissolved solids (4) and total cyanide (1). Total 
dissolved solids do not have a Tier I1 Action Level and these four results are the lowest results 
collected for the quarter (except for the other “U” qualified rinses shown in Table 7-6). The cyanide 
result is low and well below the cyanide Tier I1 Action Level. All the WQP rinsates were qualified as 
J , J1” or “Vl” in validation. With respect to Water Quality Parameters for the first quarter it 

appears that there is little indication of significant introduced contamination. 

b b  99 Lb 

Completeness: 

Table 7-7 indicates that for Water Quality Parameters sampling completeness was highly variable 
due largely to the availability of water at the wells. Success ranged from 87.9% sampled for 
nitratehitrite to 50% for total cyanide (only 6 wells to be sampled). Three sulfate and three fluoride 
samples from one RIN were missed because the bottle labels and chain of custody were not filled out 

completeness goal of 90% was not met for any of the Water Quality Parameters. 
- specifying that these analyses be run at the same time the total dissolved solids was being run. The 
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All of the Water Quality Parameter samples collected this quarter (100%) gave usable results with 
respect to validatiodverification (Table7-8). Therefore, the first quarter is complete with respect to 
this criterion. 

Comparability: 

As stated above no changes were made to analytical procedures in the first quarter of 2000. Thus the 
WQP analyses presented here are assumed to be comparable to previous analyses. 

7-10 



00-RF-02436 Table 7-1 
Relative Percent Difference (RPD) and Duplicate Error Ratio (DER) for Groundwater 

First Quarter, 2000 

DER 
DUP Absolute Square Root 

LabQl Units Value of AbaVaVSqm 
Real Real2 Dup Dup2 

Analyte Result Sigma FFdl Result Sigma 

Real 

Valid IROalOuP) (2SlpR)'+(2SlpD)' 

Sample 
Date Location 

I Total Metals I 

I 
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Table 7-2 
Summary of RPD and DER Results 
Groundwater - First Quarter, 2000 
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Original I Overa I I 
Precision 

Compliance 
IGnal = 850,n, 

QC Criterion Number of Number of Number of 
for RPD or Available RPDs/DERs RPDs/DERs 
DER Value ReaVDup Calculated Within Criteria 

Analyte Group 

Pairs I I I '---' - - ' " I  
~~ 

Radionuclides less than 1.96 39 12 11 92% 
Organic Compounds less than 30% 467 17 15 88% 
Metals less than 30% 189 153 119 78% 
Water Qualitv Parameters less than 30% 25 25 23 92% 

Based on 720 original Real-Duplicate pairs, not counting TR2, TR3, etc. runs. I 
I Lab Qualifier = "B" Calculation Criteria Lab Qual 

deaning 
Lab Qu 

vleaning 

lesult is estimate 

Action IMeaning ]Action 
Calculation madelActivity in the I -  

4ction 
;alculation not 
nade for "J" data 
ihen result is less 
han CRDL. 

unless both real method blank 
and dup are "U" exceeded the 
qualified. minimal 

detectable activity 
(MDA). 

Calculation made Analyte in both 
unless both real sample and 
and dup are " U  associated 
qualified. method blank. 

Radionuclides Ion-detect Calculation made. 

:alculation not 
nade for "J" or 
JB" data when 
BsuIt is less than 
:RDL. 

:alculation not 
lade for "J" data 
/hen result is less 
ian CRDL. 

Organics Ion-detect !esult is estimate Calculation made. 

I 

Calculation made Result detected 
unless both real was less than 
and dup are "U" contract required 
qualified. detection limit 

(CRDL) but 
greater than the CalCUlatiOfl made. 
instrument 
detection limit 
(IDL). 

Calculation made Result detected 
unless both real was less than 
and dup are "U" contract required 
qualified. detection limit 

(CRDL) but 
greater than the Calculation made. 
instrument 
detection limit 
(IDL). 

Metals . londetect lesult is estimate 

:alculation not 
lade for "J" data 
/hen result is less 
ian CRDL. 

Nater Quality Parameters ondetect lesult is estimate 
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Table 7-3 
Contract Required Detection Limits for Groundwater Analytes 

Dissolved Gas Analyses 
C A S #  I Analyte I Required Method I RDL I Units 

74-84-0 I Ethane 1 Method 8015M (GUFIO HWdSP) 1 Task Order I ug/L 
74-85-1 [Ethene I Method 8015M (GUFID Head?+) 1 Task Order I ug/L 
1333-74-0 I Hydrogen 1 Method 8015M (GWIO HeadSP) 1 Task Order I ug/L 
74-82-8 [Methane 1 Method 8015M (GUFID HeadSP) 1 Task Order 1 ug/L 

I I I I 
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I I I 
CAS# I Analyte Required Method I RDL I Units 

Waste Characteristics 
EPA Method 418.1 

ITotal Recoverable Petroleum HydrocarbonsI 

14596-10-2 Americium-241 ~tpha spectmmey 0.03 
10045-97-3 Cesium-1 37 Gamma Spemrnetry Task Order 

Neptunium-237 Alpha Speclmmey Task Order 
10-12-8 Plutonium-239/240 Alpha Spectmmeby 0.03 

10028-17-8 Tritium Liquid ScintillaUon Counting 400 
11-08-5 Uranium-233/234 Alpha Speclmmeby 1 .o 
151 17-96-1 Uranium-235 Alpha Speclmmeby I .o 

11-10-9 IStrontium 89/90 Gas Proportional Counting I .o 

Uranium-236 Alpha Spectmmey Task Order 
7440-61-1 Uranium-238 Alpha Spectmrneby 1 .o 

I , 
CAS# I Analyte Required Method I RDL I Unlts I 

pCi/L 
pCilL 
pCiA 
pCiR 
p C i  
pCilL 
pCiA 
pCiR 
pCiR 
p C i  

. .  . .  1 
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00-RF-02436 Table 7 4  
Matrix Spike Recovefy For VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2000 

I Type 
Lab Valid- Detect Dliu- 
Qual atlon Limit tion Test Method Lab Sample # Lab Batch # I Result I Units I 

VOCs By EPA 524.2 Method 

Lab Bottle # or RIN # Analyte 
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Table 7 4  
Matrix Spike Recovery For VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2000 
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Table 7 4  
Matrix Spike Recovery For VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2000 
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Table 7-5 00-RF-02436 I 
Lab Control Sample Recovery For Radionuclides 

Groundwater First Quarter, 2000 

LCS 
Result 2 Sigma Fractional Lab Valid- Detect Dilu- Test Method Lab Sample # Lab Batch ## 

Lab R I N t  Analyte Result Units Sample Qual ation Limit tion Error 

7-36 



I 
'I 
I 
I 
I 
I 
I 
I 
1 
(I 
I 
I 
I 
1 
I 
I 
I 
I 
I 7-37 



Table 7-6 00-RF-02436 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 

7-38 1WMO Table 74x11 
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Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 

ml 
I 
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I 
'I 
I 
I 
I 
I 
I 
I 
I 
i I 
I 
I 
I 
I 
I 
I 
I 
'I 

70193 I 1/11/001 GW06750TE 
70193 111 1/00 GW06750TE 
701 93 1/11/00 GW06750TE 
70193 1/11/00 GW06750TE 
70193 1/11/00 GW06750TE 
70193 111 1/00 GW06750TE 

1.3-DICHLOROPROPANE TR1 1 UGlL U V1 1 1  
1,4-DlCHLOROBENZENE TR1 75 1 UGlL U V1 1 1  
2.2-DICHLOROPROPANE TR1 1 UGlL U V i  1 1  
44SOPROPYLTOLUENE TR1 1 UGlL U V1 1 1  
BENZENE TR1 5 1 UGlL U V1 1 1  
BENZENE, 1,2,4-TRlMETHYL I TR1 1 UGlL U V1 1 1  

Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7 8  
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7 8  
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 

' 

~ 

00-RF-02436 

04591 3/6/00 GW06694TE MOLYBDENUM TRl 183 0.32 UG/L U VI  0.32 1 
0.35 1 04591 3/6/00 GW06694TE NICKEL TRI 140 0.35 UG/L U V1 

04591 3/6/00 GW06694TE POTASSIUM TR1 9.1 UGlL BE J1 4.9 1 
04591 3/6/00/GW06694TE SELENIUM j TR1 50 1.1 UG/L U VI  1.1 1 

. c  
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Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7-6 
Equipment Rinsate Results 

Groundwater - First Quarter, 2000 
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Table 7-7 00-RF-02436 

Success Actual 

RFCA Groundwater Monitoring Sample Comparison: 
Required versus Actual First Quarter, 2000 

Success Actual 
Required Actual MI lmhpr Ratio; Discreoancv Required Actual Ratio; 

Number of Number of Number Samples Of ~eviation % Samples Sample Types 
Collected 

(or Wells Visited) 
Visits* Collected Visits 

I I I I I 51 2 51 2 407 111 79.5 I Dryor lnsw rotals 

Discrepancy 
Justification 

*Does not reflect multiple visits to dry wells. 
Dry = Well did not recharge after purging. No samples collected. 
lnsw = Insufficient water to complete sample suite. 

I I Collected Visits Visits* Pr.ll--&rr( 

uai I I ~ G J  

Sample Types Number of Number of 

7-48 
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00-RF-02436 
Table 74 

Summary of Validation I Verification Completeness 
First Quarter, 2000 

S t ron t iu m89,90 12 0 12 100.0% 0 
Cesium 1R7 0 0 3 NA 3 

I 71 54 I 79 I 7248 I 98.7% I 15 

- Usable data points include the following ValidationNerification qualifiers: JlJI, JBlJBl, UlUl, UJlUJl, VN1. 
Non-usable data points include the following ValidationNerification qualifiers: WRI. 

Because Cesium and Methane analyses are set up via special contracts they are not being validated at this time. 

With respect to TRI-DL1 or TRI-TR2 analytical series, only one Result from a pair (with a validation qualifier) is c 

Completeness = Dp, = DPt - DP, x 100 (in percent) 

The acceptable QC criterion is *go%. 
DPt 

I 0’ 7-49 
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APPENDIX A: 
GROUNDWATER ANALYTICAL DATA 

Appendix 



I 

Lab Det Dilu Vai'i Result IMPWellClass QC 
d Type TY Pe 

00491 1 1/20/00 I GW06666TE IALUMINUM 24 UGlLI 1 4.31 1 V1 1 TRl IPlumeDefinition (REAL 
00491 1/20/00 GW06666TE ALUMINUM 24.2 UG/L/ I 4.31 1 1 1 TR2 IPlume Definition /REAL 
00491 1/20/00 GW06666TE ANTIMONY 0.45 UGlLI U I 0.451 1 I V1 1 TR1 ]Plume Definition [REAL 
00491 1/20/00 GW06666TE ANTIMONY 0.45 UGlLI U I 0.451 1 I 1 I TR2 /Plume Definition IREAL 
00491 1/20/00 GW06666TE ARSENIC 0.72 UG/L( U 1 0.721 11 V I  1 TR1 /Plume Definition IREAL 
00491 1/20/00 I GW06666TE ,ARSENIC , 0.72 UGlL) U 1 0.721 11 1 1 TR2 IPlume Definition iREAL 
00491 1/20/00 I GW06666TE [BARIUM 86.91 UG/L/ B I 0.051 1 I V1 I TR1 /Plume Definition /REAL 
00491 1/20/00 I GW06666TE /BARIUM 88.1 1 UG/LI B I 0.051 1 I 1 I TR2 !Plume Definition IREAL 
00491 I 1/20/00 I GW06666TE IBERYLLIUM 0.021 UG/L B I 0.021 1 I V1 1 TR1 /Plume Definition IREAL 
00491 1/20/00 1 GW06666TE IBERYLLIUM I 0.021 UGlL U I 0.021 1 1 I TR2 (Plume Definition /REAL 
00491 1/20/00 I GW06666TE ICADMIUM 0.081 UG/L B I 0.081 1 V1 TR1 /Plume Definition IREAL 
00491 1/20/00 1 GW06666TE ICADMIUM I 0.081 UG/L/ U I 0.081 1 1 1 TR2 !Plume Definition 1R-L 
00491 1/20/00 1 GW06666TE ICALCIUM I 820001UGILi I 8.61 11 V1 I TRl IPlumeDefinition IREAL 
00491 1/20/00 GW06666TE (CALCIUM I 825001 UG/L/ 1 8.61 11 1 1 TR2 /PlumeDefinition IREAL 
00491 1/20/00 GW06666TE lCHROMlUM 1 ~~~~ J1 1 ~ TR1 ~ ~ IPlumeDefinition ~ ~~~~ ~~~~~~~ ~ ]REAL 

1 1 1 TR2 IPlume Definition IREAL 
00491 1/20/00 GW06666TE COBALT 0.21 UGlL I U I 0.21 1 I V1 TRl ]Plume Definition /REAL 
00491 1/20/00 GW06666TE COBALT I 0.21 UG/L U 1 0.21 11 1 TR2 /Plume Definition /REAL 
00491 / 1/20/00 GW06666TE COPPER 0.741 UG/L B I 0.21 1 I V1 TR1 /Plume Definition /REAL 
00491 / 1/20/00 I GW06666TE COPPER 0.861 UG/L B I 0.21 11 1 TR2 Plume Definition REAL 
00491 1/20/00 GW06666TE IRON I 12.91 UGlL B I 3.61 11 V1 TR1 Plume Definition REAL 
00491 1/20/00 GW06666TE ,IRON 13.61 UG/L B I 3.6 1 I 1 I TR2 Plume Definition REAL 

I 0.581 UG/L U I 0.58 1 V1 1 TR1 Plume Definition REAL 
00491 1/20/00 '1 0.58 UG/L U 0.58 1 1 1 TR2 IPlume Definition 1R-L 
00491 I 1/20/00 GW06666TE ILlTHlUM 31.71 UG/L B 0.021 1 J1 1 TR1 IPlume Definition REAL 
00491 1/20/00 I GW06666TE ]LITHIUM I 31.91 UG/L B 0.02 1 1 I TR2 IPlume Definition REAL 
00491 1/20/00 GW06666TE/MAGNESlUM I 215001 UGlL I 1.6 1 V1 I TR1 ]Plume Definition REAL 
00491 1/20/00 GW06666TE /MAGNESIUM 217001 UGlL 1.6 11 1 I TR2 Plume Definition REAL 
00491 1/20/00 GW06666TE (MANGANESE 1.91 UG/L B 0.02 1 V1 I TR1 Plume Definition IREAL 
00491 I 1/20/00 GW06666TE MANGANESE 1.11 UG/LI B 0.02 1 ,  1 TR2 'Plume Definition REAL 
00491 1/20/00 GW06666TE MERCURY 0.11 U G L  U 0.1 1 V1 TR1 Plume Definition REAL 
00491 1/20/00 GW06666TE MERCURY 0.1 I UG/LI U 0.1 1 1 TR2 Plume Definition REAL 
00491 1/20/00 GW06666TE MOLYBDENUM 4 UG/L B 0.32 1 I V1 TR1 Plume Definition REAL 
00491 I 1/20/00 GW06666TE MOLYBDENUM 4.1 UG/L B 0.32 1 I 1 TR2 Plume Definition REAL 
00491 1 1/20/00 I GW06666TE NICKEL 1.4 UG/L B 0.35 1 I V1 TR1 Plume Definition REAL 

Analyte Result Units Qual Lim Sample # 
Sample 

Date 
Location 

1.5 UG/L( B I 0.151 
v m m  0.151 

________ 00491 1/20/00 GW06666TE ILEAD ~~~ ~ 

t 
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Appendir A: Groundwater Analytical Data - Met& 

Location I sarnpleI Date Sample # I Analyte 

First Quarier, 2000 

Vali Result QC Lab Det Dilu 
Qual Lim d Tvpe TvDe 

IMP Well Class Result Units 

10098 

10098 
10098 
10098 
10098 
10098 

10098 

10098 
10098 
10098 
10098 
10098 
10098 
10098 

, - .  , , _ .  ~ ~ ~~ 

3l10100 I GW06718TE CALCIUM ( 2430001 UGlL 1 1 43.21 1 1 TR2 IDBD I REAL 

3l10100 GW06718TE CHROMIUM 1 0.51 UGlL/ B 1 0.151 1 I TR2 IDBD REAL 
3l10100 GW06718TE COBALT 0.21 UG~LI  u I 0.21 V1 / TR1 /DBD REAL 
3l10100 GW06718TE COBALT I 0.21 UGlLI U I 0.2 I 1 TR2 IDBD REAL 
3l10100 GW06718TE /COPPER 2.41 UGlL B 1 0.2 1 J1 TR1 IDBD REAL 
3l10100 GW06718TE ICOPPER 2.39 UGlL B I 0.2 I 1 TR2 IDBD REAL 

3l10100 GW06718TE CHROMIUM I 0.441 UGlLi B I 0.151 UJ1 1 TR1 IDBD j REAL 

3l10100 GW06718TE IRON 12.8 UGlL B ( 3.6 1 V1 , TR1 IDBD I REAL 
311 0100 GW06718TE IRON 8.9 UGlL( B 1 3.6 1 I TR2 (DBD I REAL 
3l10100 GW06718TE LEAD 0.92 UGlL( B 1 0.58 UJ1I TR1 IDBD I REAL 
311 0100 GW06718TE LEAD / 0.581 UGlLI U / 0.58 1 TR2 IDBD I REAL 
3l10100 / GW06718TE / LITHIUM 2.51 UGlL 1 BEN 0.021 J1 TR1 IDBD I REAL 

1.61 I V1 TR1 DBD I REAL 3/10/00 i GW06718TE /MAGNESIUM 1 277001 UGlL I 
31 UGlLI B 0.481 1 TR2 DBD I REAL 3l10100 1 GW06718TE LITHIUM I 

A-9. AppsndirMeUb.xIs 

100981 3/10/00 I GW06718TE (MAGNESIUM 1 281001 UGlL I 1.61 1 
10098 I 3/1 OlOO 1 GW06718TE 1 MANGANESE 21.5 UGlLI 0.021 , V1 
10098 3l10100 GW06718TE 1 MANGANESE 21.9 UGlL / 0.02 1 
10098 3l10100 1 GW06718TE /MERCURY 0.1 UGlL U I 0.1 R1 

TR2 DBD 1 REAL 
TR1 ,DBD 1 REAL 
TR2 DBD I REAL 
TR1 IDBD I REAL 

10098 3llOlOO 1 GW06718TE /MOLYBDENUM 16.91 UGlL B 1 0.32 
10098 3/10/00 GW06718TE /MOLYBDENUM I 17.31 UGlL B 0.2 
10098 3/10/00 GW06718TE 1 NICKEL 1.81 UGlL B 0.351 
10098 3l10100 GW06718TE (NICKEL 1.7 UGlL B 0.1 I 
10098 3/10/00 GW06718TEIPOTASSlUM I 2190 UGlLl BE I 4.91 
10098 3/10/00 GW06718TE I POTASSIUM 2180 UGlL/ B 0.351 
10098 3l10100 GW06718TE I SELENIUM I.I/UG/L~ u 1.11 

V1 1 TR1 lD8D REAL 
1 TR2 [DBD REAL 

V1 TRl DBD REAL 
1 TR2 DBD I REAL 

I J1 TR1 tDBD I REAL 
1 TR2 DBD REAL 

V1 TR1 DBD REAL 
10098 
10098 
10098 
10098 
10098 
10098 
10098 
10098 
10098 
10098 
10098 
10098 

3l10100 GW06718TE ISELENIUM 1.11 UGlL/ U 4.91 1 1 1 TR2 IDBD REAL 
3/1 OlOO GW06718TE 1 SILVER 1 0.221 UGlL U 0.221 V1 TR1 DBD REAL 
3l10100 GW06718TE I SILVER 0.221 UGlL U 1.1 1 TR2 DBD REAL 
3l10100 GW06718TE I SODIUM 163000 UGlL 33.2 V1 TR1 DBD REAL 
3/1 OlOO GW06718TE 1 SODIUM 164000 UGlL 0.22 1 1 I TR2 DBD REAL 
3/10/00 I GW06718TE / STRONTIUM 935 UG~LI  1 0.02 V1 TR1 DBD REAL 
3/10/00 1 GW06718TE STRONTIUM 951 UGlLI 0.32 1 TR2 DBD REAL 
3/10/00 I GW06718TE THALLIUM 0.921 UGlL U 0.92 V1 TR1 IDBD REAL 
3l10100 I GW06718TE THALLIUM 0.92 UGlL U 33.2 1 TR2 DBD REAL 
3/10/00 I GW06718TE TIN 0.48 UGlL U 0.48 J1 TR1 DBD REAL 
3l10100 I GW06718TE ITIN 0.48 UGlL U 0.02 1 TR2 DBD REAL 
3l10100 1 GW06718TE /VANADIUM 0.16 UGlL B 0.151 UJ1 TR1 DBD REAL 
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Appendir A: Groundwater Analytical Data - M e l d  First Quarter, 2000 

QC 
d Type Type 

109921 1/24/00 GW06697TEISTRONTlUM 1 1070 UGlLI I 0.021 1 I V1 I TR1 [Perf Monitoring /REAL 
10992( 1/24/00 GW06697TE [THALLIUM I 0.921 UGlL I U 1 0.921 1 I V1 I TR1 !Perf Monitoring IREAL 
10992/ 1/24/00 GW06697TE [TIN 0.481 UG/L I U I 0.481 1 I V1 I TR1 [Perf Monitoring /REAL 
109921 1/24/00 I GW06697TE IVANADIUM 0.34 UG/L I B I 0.151 1 I V1 I TR1 (Perf Monitoring (REAL 
109921 1/24/00 GW06697TE lZlNC 4.6 UG/L I B I 0.2 11 V1 1 TRl (Perf Monitoring [REAL 
10994 1/24/00 GW06698TE!ALUMINUM I 20.8 UG/L/ 1 4.3 11 V1 I TR1 /PlumeExtent [REAL 
10994 1/24/00 GW06698TElANTlMONY I 0.45 UGlLI U 1 0.45 11 V1 I TR1 IPlumeExtent IREAL 
10994 1/24/00 GW06698TE [ARSENIC 0.721 UG/L I U 1 0.72 11 V1 1 TR1 IPlume Extent IREAL 
10994 1/24/00 I GW06698TE I BARIUM 98.21 UG/L I B I 0.05 1 I V l  I TR1 [Plume Extent (REAL 
10994 1/24/00 I GW06698TE IBERYLLIUM 0.021 UG/L I U 1 0.02( 1 I V1 I TR1 /Plume Extent [REAL 
109941 1/24/00 1 GW06698TE ICADMIUM 0.18) UGlLI B I 0.081 11 V1 1 TRl [Plume Extent IREAL 
109941 1/24/00 I GW06698TE ICALCIUM 12OOOOj UGlLI 1 8.61 11 V1 1 TR1 [Plume Extent IREAL 
109941 1/24/00 I GW06698TElCHROMlUM 1 0.561 UGlLI B 1 0.151 11 J1 I TR1 /Plume Extent /REAL 
109941 1/24/00 1 GW06698TE ICOBALT 1 0.21 UGlLI U I 0.21 1 I V1 I TR1 /Plume Extent IREAL 
109941 1/24/00 I GW06698TE [COPPER I 0.721 UG/L I B I 0.21 1 I V1 I TR1 IPlurne Extent IREAL 
10994 1/24/00 1 GW06698TE [IRON 11.31 UGlLI B I 3.61 11 V1 I TR1 IPlume Extent /REAL 
10994 1 /24/00 1 GW06698TE I LEAD 0.581 UG/L/ U I 0.581 1 I V1 1 TR1 IPlurne Extent [REAL 
10994 1/24/00 1 GW06698TE lLlTHlUM 53.21UGlLI B IO.021 11 J1 I TR1 IPlumeExtent [REAL 
10994 1/24/00 I GW06698TE [MAGNESIUM 296001 UGlL [ I 1.61 1 I V1 I TR1 IPlume Extent /REAL 

~~ 10994 1/24/00 I GW06698TE [MANGANESE 1 0.521 UGlL I B [ 0.021 1 I V1 I TR1 \Plume Extent IREAL 
10994' 1/24/00 I GW06698TE MERCURY 0.11 UGlLI U I 0.11 11 V1 I TR1 IPlumeExtent REAL 
10994 1/24/00 I GW06698TE MOLYBDENUM 5.21 UG/L I B I 0.321 1 I V1 I TR1 [Plume Extent REAL 
10994 1/24/00 I GW06698TE NICKEL. 0.641 UG/L I B I 0.351 1 I V1 1 TR1 lPlume Extent REAL 
10994 1 /24/00 I GW06698TE I POTASSIUM 36701 UGlLI B 1 4.9j 11 J1 1 TRl IPlumeExtent REAL 
10994 1/24/00 1 GW06698TE [SELENIUM 351 I UGlLI 1 1.11 1 I V1 I TR1 IPlume Extent REAL 
10994 1/24/00 GW06698TE /SILVER 0.221 UG/L/ U 1 0.221 1 I V1 1 TR1 (Plume Extent REAL 
109941 1/24/00 GW06698TE [SODIUM 675001 UG/L I I 33.21 51 V1 I TR1 Plume Extent REAL 
109941 1/24/00 GW06698TE [STRONTIUM 8681 UGlL I 0.021 1)  V1 1 TR1 Plume Extent REAL 
109941 1/24/00 GW06698TE ITHALLIUM 1.21 UG/L I B 0.921 1 I J1 TR1 Plume Extent REAL 
10994 1/24/00 GW06698TE lTlN 0.481 UG/L I U 0.481 1 I V1 I TRl /Plume Extent REAL 
10994 1/24/00 GW06698TE [VANADIUM 0.151 UGlLI U 0.151 11 V1 1 TRl [Plume Extent REAL 
10994 1/24/00 GW06698TE ZINC 6.7 UG/L B 0.21 11 V1 I TR1 lPlume Extent REAL 
12691 2/2/00 GW0681OTE ALUMINUM 739 UGlL 4.31 1 I J1 I TR1 PerfMonitoring DUP 
12691 2/2/00 I GW06699TE ALUMINUM 639 UGlL 4.31 1 I J1 TR1 PerfMonitoring REAL 
12691 2/2/00 I GW06699TE ANTIMONY 0.52 UG/L U 0.52 1 I V1 TRl Perf Monitoring REAL 
12691 2/2/00 I GW06810TE ANTIMONY 0.99 UG/L B 0.58 1 I V1 TR1 Perf Monitoring DUP 
12691 2/2/00 GW06699TE ARSENIC I 1.3 UG/L B 0.65 1 UJ1 I TR1 IPerf Monitoring REAL 
12691 I 2/2/00 GW06810TE ARSENIC 1.3 UG/L B 0.65 1 UJ1 I TR1 (Perf Monitoring (DUP 
12691 2/2/00 GW06699TE I BARIUM 2371 UG/L , 0.05 1 V1 TR1 lPerf Monitoring REAL 
12691 2/2/00 GW06810TE lBARlUM 241 I UGlL 0.05 1 V1 TR1 [Perf Monitoring DUP 
12691 2/2/00 GW06699TE BERYLLIUM I 0.061 UG/L/ B 0.081 1 UJ1 TR1 PerfMonitoring REAL 
12691 2/2/00 GW0681OTE BERYLLIUM 0.1 I UG/L B 0.08 1 UJ1 TR1 Perf Monitoring DUP 
12691 2/2/00 GW06699TE CADMIUM 0.11 UGlL U 0.1 1 V i  TR1 Perf Monitoring REAL 
12691 I 2/2/00 1 GW0681OTE CADMIUM 0.14 UG/L B I 0.1 1 J1 TR1 Perf Monitoring DUP 
12691 2/2/00 I GW06699TE CALCIUM 153000 UGlL 8.6 1 I V1 TR1 Perf Monitoring REAL 
12691 2/2/00 1 GW0681OTE CALCIUM 157000 UGlL , 8.6 1 V1 TR1 Perf Monitoring DUP 
12691 2/2/00 I GW06699TE CHROMIUM 11 UG/L B 0.18 1 V1 TR1 Perf Monitoring REAL 
12691 2/2/00 1 GW0681OTE CHROMIUM 1.1 I UGlLI B 0.18 1 V1 TR1 PerfMonitoring DUP 
12691 2/2/00 I GW06699TE COBALT .I 0.441 UG/L I B 0.18 1 V1 TR1 Perf Monitoring REAL 
12691 2/2/00 GW06810TE COBALT 1 0.51 I UG/L I B 0.18 1 I V1 TR1 [Perf Monitoring DUP 
12691 2/2/00 GW06699TE COPPER 1.61 UG/LI B 0.12 1 V1 TR1 Perf Monitoring REAL 
12691 I 2/2/00 GW06810TE [COPPER 1.61 UGlLI B 1 0.12 1 V1 TR1 Perf Monitoring DUP 
12691 I 2/2/00 GW06699TE I IRON 501 I UGlL 3.4 1 V1 TRl Perf Monitoring REAL 
12691 2/2/00 GW0681OTE [IRON 5941 UGlL 3.4 1 VJ TR1 Perf Monitoring DUP 
12691 2/2/00 GW06699TE I LEAD 0.961 UGlL B 0.52 1 V1 TR1 Perf Monitoring REAL 
12691 2/2/00 GW0681 OTE I LEAD 0.67 UGlLI B 0.52 1 V1 I TR1 PerfMonitoring DUP 
12691, 2/2/00 GW06699TE /LITHIUM 10.5 UGlL B 0.02 1 J1 TR1 Perf Monitoring [REAL 
12691 2/2/00 I GW0681OTE ILlTHlUM 10.7 UGlL B 0.02 1 I J1 TR1 Perf Monitoring IDUP 
12691 2/2/00 IGW06699TEIMAGNESIUM I 113001 UGlL I 1.61 11 V1 TR1 PerfMonitoring [REAL 

IMP Well Class 
Lab Det Vali Result 

Dilu Sample # Analyte Lim Result Units Sample 
Date 

Location 

, 
~ 
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Appendix A: Groundwater Analytical Data - Metals First Quarter, 2000 

Sample # Analyte 
Sample 

Date 
Location 

701931 1/11/00 I GW06750TE ANTIMONY 
701931 1/11/00 ) GW06750TE [ARSENIC 

QC 

0.52 UGlL' U 0.52 11 V1 1 TRl /RCRA I RNS 
Type 

Lab 
Det Dilu 1 Vali (Result( IMP Well Class I Result Units Qual 
Lim d Type 

0.681 UGlL I U 0.681 1 I V1 I TR1 )RCRA JRNS 

A-28 App.ndhM.UIa.xla 

701931 1/11/00 1 GW06750TE IBARlUM I 1.21UGlLI 6 0.051 l [ U J l (  TR1 (RCRA ~RNS 
701931 1/11/00 I GW06750TE l6ERYLLlUM I 0.05) UG/L/ 6 I 0.02) 1 
70193) 1/11/00 1 GW06750TE ICADMIUM 0.11 UG/L[ U I 0.11 1 
701931 1/11/00 I GW06750TE ICALCIUM 1 80.51 UGlLI 6 I 5.61 1 
70193 1/11/00 I GW06750TElCHROMlUM 1 0.181 UGlLI U 0.181 1 

UJ1 1 TRI IRCRA I RNS 
V1 ) TR1 /RCRA I RNS 
UJ1 I TR1 l R C M  I RNS 
V1 1 TR1 (RCRA ~RNS 

70193, 1/11/00 ) GW06750TE /COBALT 0.181 UG/L U 
70193 1/11/00 I GW06750TE ICOPPER 0.161 UG/L 6 
70193 1/11/00 ) GW06750TE /IRON 4.51 UG/L B 
70193 111 1/00 I GW06750TE [LEAD 1 0.521 UGlLI U 
701931 1/11/00 1 GW06750TE [LITHIUM I l iUG/L )  6 

0.181 11 V1 I TR1 IRCRA IRNS 
0.121 11 J1 I TR1 RCRA RNS 
3.41 11 UJ1 ) TRl RCRA RNS 
0.521 11 V1 I TR1 RCRA RNS 
0.021 11 J1 I TR1 IRCRA ! RNS 

701931 111 1/00 
70193 111 1/00 
70193 111 1\00 

GW06750TE IMOLYBDENUM I 0.281 UGlL 1 U 1 0.281 1 I V1 I TR1 IRCRA I RNS 
GW06750TE [NICKEL 0.251 UGlLI U 0.251 1 I V1 I TR1 IRCRA I RNS 
GW06750TE [POTASSIUM 10.71 UGlLI B 4.4 11 UJ1 I TR1 IRCRA I RNS 

70193 1/11/00 I GW06750TE [SELENIUM 11 UG/L( U 
70193 1/11/00 I GW06750TE lSlLVER 0.2)UGlL) U 

1 11 V1 I TR1 IRCRA 1 RNS 
0.2 11 V1 1 TR1 IRCRA 1 RNS 
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Appendix A: Groundwater Analytical Data - Metals First Quarter, 2000 

~~~ 

Lat 
Qua 

' 7086 2/7/00 IGW06690TE)SELENlUM I 1.11UGIL U 
7086 2/7/00 I GW06690TE [SELENIUM 1.11 UG~L u 
7086 2/7\00 I GW06690TE ISILVER I 0.22) UGlL I U 
7086 2/7/00 I GW06690TE ISlLVER 0.22 UGlL U 
70861 2/7\00 I GW06690TE SODIUM I 34000 UGlL 
70861 2/7\00 I GW06690TE SODIUM 1 33400 UGlL 
70861 2/7/00 I GW06690TE STRONTIUM 1 3841 UGlL 
7086 2/7/00 1 GW06690TE ISTRONTIUM I 3841 UGlL 
7086 2/7\00 I GW06690TE ITHALLIUM 0.921 UGlL 1 U 
7086 2/7/00 I GW06690TE ITHALLIUM I 0.92) UGlL I U 
7086 2/7\00 I GW06690TE ITIN 0.481 UGlLI U 
70861 2/7\00 GW06690TE (TIN 0.481 UG/L/ U 
70861 2/7/00 GW06690TE IVANADIUM 0.771 UG/L( B 
70861 2/7/00 GW06690TE IVANADIUM 0.771 UGlL I B 
7086) 2/7/00 GW06690TE [ZINC [ 3.2) UGlLI B 
70861 2/7/00 GW06690TE [ZINC I 3.1 I UGlL) B 

759921 1/24/00 GW06712TE [ALUMINUM 
75992 1 1/24/00 GW06712TE [ANTIMONY 0.59 UGlL B 
759921 1/24/00 I GW06712TE [ARSENIC I 0.72 UG/L U 
759921 1/24/00 I GW06712TE [BARIUM 96.3 UGlLI B 
759921 1/24/00 1 GW06712TE [BERYLLIUM I 0.06 UGlL 1 B 
75992 1/24/00 1 GW06712TE CADMIUM 0.32 UGlLI B 
75992 1/24/00 1 GW06712TE CALCIUM 
75992 1/24/00 1 GW06712TE CHROMIUM 0.34 UG/L/ B 
75992 1/24/00 / GW06712TE COBALT 0.21 I UGlL I B 
75992 1/24/00 1 GW06712TE [COPPER 2.5 UGlL I B 

75992 1/24/00 1 GW06712TE [IRON 1 116 UGlL) 

75992 1/24/00 I GW06712TE LITHIUM 27.2 UGlLI B 
75992 1/24/00 1 GW06712TE MAGNESIUM 41700 UGlL 
75992 1/24/00 GW06712TE MANGANESE 295 UGlL 
75992 1/24/00 GW06712TE MERCURY 0.1 UGlL U 
75992' 1/24/00 GW06712TE MOLYBDENUM 2 UGlL B 
75992 1/24/00 GW06712TE NICKEL 2.3 UG/L B 
759921 1/24/00 GW06712TE iPOTASSlUM 2780 UGlL B 
75992 1/24/00 I GW06712TE ]SELENIUM 
75992 1/24/00 I GW06712TE jSlLVER 0.22 UGlL U 
75992. 1/24/00 I GW06712TE ISODIUM 

75992 1/24/00 GW06712TE /THALLIUM 0.92 UGlLI U 
75992 1/24/00 GW06712TE lTlN 0.48 UGlL U 
75992 1/24/00 GW06712TE /VANADIUM 0.35 UGlL B 
75992 1/24/00 1 GW06712TE /ZINC 10.6 UGlL B 

891COLGAL 1/26/00 GW06766TE [ALUMINUM 
891COLGAL 1/26/00 GW06766TE IANTIMONY 0.67 UGlL B 
891COLGAL 1/26/00 GW06766TE ]ARSENIC 1.4 UGlLI B 

891COLGALI 1/26/00 GW06766TE BERYLLIUM 0.1 UGlLI B 

891COLGALI 1/26/00 GW06766TE CALCIUM 91600 UGlL 
891COLGALl 1/26/00 GW06766TE CHROMIUM 0.71 UGlL B 
891COLGALI 1/26/00 GW06766TE COBALT 0.18 UGlL U 
891 COLGAL 1/26/00 GW06766TE COPPER 2.6 UGlL B 
891 COLGAL 1/26/00 GW06766TE IRON 8.6 UGlL B 
891COLGAL 1/26/00 GW06766TE LEAD 1.5 UGlL B 
891 COLGAL 1/26/00 GW06766TE LITHIUM 37.3 UGlL B 
891COLGAL 1/26/00 GW06766TE MAGNESIUM 326001 UGlL 
891COLGAL 1/26/00 GW06766TE [MANGANESE I 0.21 I UG/L B 
891COLGALI 1/26/00 1 GW06766TE IMERCURY I 0.1 I UGlL U 

Samplel Sample# I Analyte Result Units 
Date Location 

221 UG/L 

160000 UGlL 1 

759921 1/24/00 I GW06712TE [LEAD 0.58 UG~LI u 

5.3 UGlL 

174000 UGlL I 
75992 1/24/00 I GW06712TE iSTRONTlUM 1100 UG~L I 

25.41 UG/L 

891COLGALI 1/26/00 I GW06766TE IBARlUM 

891COLGALl 1/26/00 GW06766TE CADMIUM 0.1 UG~LI  u 

110 UG/L/ 

A-30 

1-11 11 V1 I TRl IPlumeExtent IREALl 
1.11 11 1 1 TR2 IPlumeExtent /REAL I 

0.221 1 I V1 I TR1 /Plume Extent IREAL I 
0.221 1 I 1 i TR2 IPlume Extent /REAL I 
6.61 51 V1 1 TR1 /Plume Extent /REAL I - - 3  

6.61 51 1 I TR2 \Plume Extent IREAL I 
0.021 1 I V1 I TR1 IPlume Extent IREAL 
0.021 1 I 1 I TR2 IPlume Extent /REAL 
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6206989i 1/12/00 GW06763TE iSlLVER 0.21 UGlLj U 1 0.21 11 V I TR1 IRCRA I REAL 

A-31 
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SW134941 2/1/00 I GW06764TE lZlNC 46.81 UGlL I I 0.21 1 I V1 I TR1 ]Perf Monitoring IREAL I 

c 

A-34 

1' 
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I Appendix A: Groundwater Anahtical Data - Radionuclides First Quarter 2000 

A-37 Appendix4Zads.rlr 



Appendk A: Groundwater Analytical Data - Radionuclides First Quarter 2000 

A-38 



First Quarter 2000 Amendir A: Groundwater Analyrifal Data - Radionuclides 

I 
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Appendix A: Groundwater Analyrical Data - Volatile Organic Compounds (VOCS) First Quarier 2000 
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Appendix A: Groundwater Analytical Data - Volatile Organic Compounds (VOCS) First Quarter 2000 
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Appendix A: Groundwater Andyticd Data - Volatile Organic Compounds (VOCS) First Quarter 2000 

I 
I 
C 
I 

101 94 I 1/31/00 I GW06672TElCHLOROBENZENE IIUGILI u I 11 1 V1 I TR1 [Plume Extent I RNS 
10194 I 1/31/00 I GW06672TEI CHLOROETHANE IIUGILI u I 11 I V1 I TR1 IPlume Extent 

Appndii-VOCs.xIr 

c 
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Appendix A: Groundwater Analytical Data - Volatile Organic CompounlLF (VOCS) First Quarter 2000 
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Appendix A: Groundwater Analytical Data - Volatile Organic Compounds (VOCS) Firsf Quarter 2000 
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Appendix A: Groundwater Anatytical Data - Volatile Organic CompounL (VOCS) First Quarier 2000 
I 

105981 2/16/00 1 GW06723TE(BROMOMETHANE 11 1 V1 I TR1 ID&D I REAL 

A-67 I\p$mndix-VOCsrb 
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Appendix A: Groundwater Analytical Data - Volatile Organic CompounL (VOCS) First Quarter 2000 
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Appendix A: Groundwater Anakjtical Data - Volatile Organic Compounlls (VOG) First Quarter 2000 

12691 2/2/00 GW0681OTE CHLOROETHANE 25 UGlL U 25 25 V1 TR1 PeiMonitoring DUP 
12691 2/2/00 GW06699TE CHLOROFORM 29 UGlL 25 25 V1 TR1 PerfMonitoring REAL 
12691 2/2/00 GW0681OTE CHLOROFORM 27 UGlL 25 25 V1 TR1 PerfMonitoring DUP 
12691 2/2/00 GW06699TE CHLOROMETHANE 25 UGlL U 25 25 V1 TRl PerfMonitorina REAL 

A-72 
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15699 I 1/25/00 I GW06752TE)cis-l,3-DICHLOROPROPENE 

A-74 

1001 UGlLI U I 1001 1001 V1 1 TR1 (Perf Monitoring I REAL 

I 
1 
I 
B 
I 
I 
I 
0 
8 
I 
I 
I 
I 
I 
I 
I 
1 
I ,  
B~ 



.Appendir A: Groundwater Analytical Data - Volatile Organic Compounds (VOCS) First Quarter 2000 

181991 3/14/00 I GW06724TEI 1,2,3-TRlCHLOROPROPANE I 50001UGlLl U I 50001 50001 1 I TR2 IPlurneDegradationl REAL 

A-75 App.ndix-vocs.xIs 
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Appendir A: Groundwater Analytical Data - Volatile Organic Compounrls (VOCS) First Quarter 2000 
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Appendix A: Groundwater Analytical Data - Volatile Organic CompounL (VOCS) Firs1 Quarter 2000 
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First Quarter 2000 Appendir A: Groundwater Anabtical Data - VolatiYe Organic Compounds (VOG) 

18599 3/14/00 GW06730FMETHYLENE CHLORIDE 5600 UGR BD 5000 5000 1 TR2 PlurneDegradation REAL 
18599 3/14/00 GW06730TE NAPHTHALENE 1000 UG/L U 1000 1000 V1 TR1 PlurneDegradation REAL 
18599 3/14/00 GW06730TE NAPHTHALENE 5000 UG/L U 5000 5000 1 TR2 PlurneDegradation REAL 
18599 3/14/00 GW06730TE n-BUTYLBENZENE 1000 UGlL U 1000 1000 V i  TR1 PlurneDegradation REAL 
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Aooendix A: Groundwater Analytical Data - Vokdle Organic COmpOun& (VOG) First Quarter 2000 
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1 Appendix A: Groundwater Andytical Data - Volatile Organic Compounds (VOCS) First Quarter 2000 

22896 2/22/00 GW06702TE BROMOFORM 200 UG/L U 200 200 V i  TRl PlurneExtent REAL 
22896 2/22/00 GW06702TE BROMOMETHANE 200 UGlL U 200 200 V i  TRl PlurneExtent REAL 
22896 2/22/00 GW06702TE CARBON TETRACHLORIDE 200 UG/L U 200 200 V i  TRl PlurneExtent REAL 
22896 2/22/00 GW06702TE CHLOROBENZENE 200 UG/L U 200 200 V i  TR1 PlurneExtent REAL ' A-87 



Appendir A: Groundwater Anaryticol Data - Volatile Organic Compounds (VOCS) First Quarter 2000 

~- 

I 
I 
I 
1 
I 
I 
I 
e 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Appendir A: Groundwater Anabtical Data - Volatile Organic Compounds (VOCs) 
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First Quarter 2000 



First Quarter 2000 I 
Appendir A: Groundwater Andytical Data - Volatile Organic CompounrLF (VOCS) 

Rmultl IMP welt Class I Lab I Det 1 Dilu IValldl Type 
Result Units Lim Sample # Analyte Sample 

Date 
Location 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Appendix A: Groundwater Andytical Data - Volatile Organic Compounds (VOCS) First Quarter 2000 

232961 3/10/00 ~GW06813TE~cis-1,P-DICHLOROETHENE I 50) 501 V i  I TR1 IPlumeExtent I REAL 
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Appendix A: Groundwater Andytical Data - Volatile Organic Compounds FOG) First Quarter 2000 
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Fiml Quarter 2000 Appendk A: Groundwater Anarylicllr Data - Volatile Organic Compounds (VOCS) 
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Fint Quarter 2000 Appendix A: Groundwater Annlflical Data - Volatile Organic Compounds (VOCS) 

A-1 00 Appandh-VOWA 



ApDendix A: Groundwater Andyticd Data - Volatile Organic Compounds (VOCS) First Quarter ZOO0 



I 
Erst Quarter 2000 Apuendix A: Groundwater AnllryIicd Data - Volatile Otganic Compounlls (VOCs) 
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701 93 
70193 
701 93 
70193 

I 

111 1/00 GW06756TE 1,2,3-TRlCHLOROBENZENE 1 UGR U 1 1 V1 TR1 RCRA REAL 
111 1/00 GW06749TE 1,2,3-TRlCHLOROBENZENE 1 UGR U 1 1 V1 TRl RCRA 
111 1/00 GW06756TE 1,2,3-TRlCHLOROPROPANE 1 UGR U 1 1 V1 TR1 RCRA 
111 1/00 GW06749TE 1,2,3-TRlCHLOROPROPANE 1 UGR U 1 1 V i  TRl RCRA DUP 

KL I 

I 
I 
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Firsl Quarter 2000 
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AppendLx A: Groundwater Ana&tical Data - Volatile Organic Compounds (VOCS) 
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Appendir A: Groundwater Andytical Data - Volatile Organic Compoundv (VOG) First Quarter 2000 

70493 111 7/00 GW06762TE seoBUTYLBENZENE 1 UG/L U 1 1 UJ TRl RCRA REAL 
70493 1/17/00 GW06762TE STYRENE 1 UG/L U 1 1 UJ TR1 RCRA REAL 
70493 ill 7/00 GW06762TE tee-BUTYLBENZENE 1 UG/L U 1 1 UJ TRl RCRA REAL 
70493 111 7/00 GW06762TE TETRACHLOROETHENE 0.1 UGR J 1 1 V TRl RCRA REAL 
70493 111 7/00 GW06762TE TOLUENE 1 UG/L U 1 1 UJ TR1 RCRA REAL 

I 

A-110 
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Appendix A: Groundwater Analytical Data - Volatile Organic Compoundr (VOCr) First Quarter 2000 
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Figure 1 
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